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(57) The invention provides a remaining money 
management 'system which can predict and manage a 
demand^cash amount for an ATM; . The :remaining : , 
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(2; 1 8) includes astorage section (2A;i 18G) for cumu- 
latively storing transaction data from the automatic cash 
transactiorr apparatus (1 ; 11), and a prediction section 
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D s riptlon 

BACKGROUNn OF THE INVENTION 
1 . Field of the Invention 



■This invention relates to a remaining money management system for managing ; remaining money (^nj^, ; 
amounts^of different currencies such as paper money or bills ? nd coins) in an automatic tell^rrnachine installed «n a 
bankor the like. . - •' ' ' / - '.->., 

2. Oelscription oi the Related Art V:V:-i:: ; -';K$fe'V;:^v- -A \ : ;> : l ; ' : x?! -S?^ ^ii^!^#v ■ ■ ^ : ^"v ^ - : ; V\ 

^#GenllSpp^ 
:Wauto^ri^ 

time.for supplement or extraction are dec^ed frequently; relying upan^ expertence s.x* se^se of the s taj 
member, and usually, when shortage of the cash occurs with an ATM, a call is developed from the ATM and a staff 
member supplementally, loads the ATM with cash in response to the call. 

Since tSe timing atlhich cash is to be supplemented to or extracted from an ATM or the 
supplemented or extracted is decided rerying upon the experience or the s.xth sense of *^™*°'™*™ S ** 
supblemented or extracted by hand of the staff member in this manner, the burden to the member « heayy, The 
burden is very heavy particularly where the staff member takes charge of;a;large^umbef o»:ATMs.; ? ^p,^. 
^^^fe&b^kamoita^ 
supplSid exaction of ^ 

reStion^M^ VP on the the staff member . . 

SUMMARY OF THE INVENTION , >.>.:■ :y : y r : 

I, is an object of the present invention to provide a remaining money management system wherein demanded 
numbers of diff erent currencies for an ATM can be predicted and managed to ach ieve reduct.on of the amount of money 
to be loaded into the ATM and reduction of the burden to a staff member. : . : v: : V . \. ^ ramainin „ 

in order to attain the object described above, according to the present .nvent.on.; there .s provided a rema.n.ng 
money management system, which comprises one or more automatic cash ^^^^^^^2 
money management apparatus for managing remaining money/amounts corresponding tocash accc^rnoda^d .n the 
automatic cash transaction apparatus based on transaction ^a from the autor^tc cash tran^^ 
%emainingWy*a^^ 

■wtheautom^^ 

:rK#phina;#ignat^p># 
in the bast stored in the storage section. 

in the remainihg money management system, the predict 
ratus calculates and predicts demanded cash amounts within a designated period of time for the automat* cash trans- 
action apparatus based on transaction data in me past stored in the storage secti«i 

in the automatic cash transaction apparatus can be managed based on the predicted values. Consequently the 
amounts of cash to be loaded into the automatic cash transaction apparatus can be reduced without relying upon the 
staff member;:and the burdento the staff member can be reduced remarkably. v t , r ^ t . ^ | .^ u : nnHat! , i|firi 

Further objects, features and advantages of the present invention will become apparent from the following detailed 
.. d^ripti^^sn Ve^d in c^junctic*^ ^ : 

" ■.. BRIEF DESCRIPTION OF THE DRAWINGS : : " ■ ; \ * •■ ;" : ' : ^'-^S^f-^-'W. . ^»-y:- ;V •"■ 

: FIg" li^a block diagram illus^ • ; : ^ : If : ; v ^/^.u 

FJGV? is ablock diagram showing a general construction of a remaining money management system to wh,cMhe 

Fip'teTtodfe^^iowIng a detailed functional construction of a remaining money management terminal 
in the remain inq mon y management system: . 
7.: Fia^isadiagrammaticyiewshowi^ 

money management system; v; .^ww... • • v-. 
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FIG. 5 is a diagrammatic vi w illustrating a concept of a prediction method for a demanded cash amount employed 
in the remaining mon y management system; 

FIG. 6 is a diagrammatic view illustrating details of the concept of FIG. 5 using exemplary num rical values; 
FIG, 7 is a flow chart illustrating data collection processing of the remaining money management syst m; 
FIG. 8 is a diagrammatic vi w illustrating examples of the qualitative factor in th remaining money management 
system; 

FIG. 9 is a diagrammatic view illustrating an example of acquisition of data for each.quatitative factor upon prediction 
of a demanded cash amount in the remaining money management system; ^-^y 
FIG. 10 is a diagrammatic; view illustrating a cross tabulation table of. qualitative factors produced upon conversion, 
of qualitative data into ^quantitative/data in prediction of, a demanded cash amount in the remaining money man-, 
agement system; [C !; : -^'%;^V v '*- . ? V '' : ^^?^i x ^:v: , ^'■•/;^y'^^; : .^• , ' . \ .■" 

FIG^Iljsadiagrar^ma^ quarv. 
ytitat^data in precfotion^ the remaining money! manage^ 

' amount In the remaining money management syste^;^-:-, -..^M-.^ "■■ " ''■ 

FIG/13 is a diagrammatic view illustrating prediction tables for individual ATMs in the remaining. money manage- 
ment system; 

FIG. 14 is a similar view but illustrating an example of details of the forecast tables illustrated in FIG. 1 3; 

FIG: 1 5 is a flow chart illustrating demanded cash amount prediction processing of the remaining money manag - 

ment system; 

FIG; 1 6 is a diagrammatic view illustrating a; technique^ 

time based oh the. forecast -tables fqf FIGS:^ money. management;syste^ 

FIG: 17^ selection function fora^ualitative factor in thevremjaining ; 

: : money -management system; : •Ai-;;^v-/v/-;:^t.^^--> --^^^k^iO ' ' : '/v;>s • -,v- ' :'/•;. 

FIG. 18 is a graph 'illustrating an initial predictipn fu the remaining moneym^^ 

FIG. 19 is a similar view but illustrating ia remaining money variation prediction function of the remaining money 
management system; 

FIGS. 20 and 21 are schematic views illustrating different examples of a display .of a result of demanded cash 
amount prediction of the remaining money management system; -/%Jvv'. 

FIG. 22 is a diagrammatic View illustrating a safe money amount determination method employed in the remaining 
money management system; v ' v : : c : •••'.•;•/'• 

FIGS. 23(a)? and 23(b) are a diagrammatic view and a graph, respectively, illustrating processing wh n group 
control is performed upon determination of a safe money amount in the remaining money management system; 
FIGS; 24(a) and. 24(b)- are a diagrammatic view and a graph, respectively, illustrating processing , when group 
control is not performed upon determination of a safe money amount in the remainingi money management syst m;. 
FIG. 25 is a graph illustrating an effect .whichjs achieved y^en group ;cqntroL upon determination of 

v safe cu rrency umbe^ y^-^0\^i^. = 

■ FIGj261s a ; g rap h J i 1 1 Us t rat i n g ■ afS ppU rab J e t ; ti m p r eci ic t ion ; f u net ibh of he- re rh ^ in in g mon ey^ manag ement syst m: 
FIG. 27 is a flow chart. illustrating the operable time forecasting function of FIG. 26^ 

: FIG. '28 is a flow chart illustrating an initial; transaction data setting. method employed in the remaining money 
.management system;': • • • - '-. 

v FIG: 29 is a flow chart illustrating a demanded cash amount predicted value setting method when an ATM envi- 
ronment varies in the remaining money management system: ■ ' 

FIG. 30 is a diagrammatic view illustrating initial cash loading of the remaining money management system: 
FIG. 31 is a diagrammatic view illustrating a money circulation method in an ATM group by the remaining money 
management system; 



FIG. 36 is a flow chart illustrating cash circulation processing of the remaining money arrangement system where 
it includes a self-traveling car; 




v FIG!; 33 is a block diagram schematicajly sh<Dwing an internal structure of an ATM employed in the remaining money 
^management system; -'/;A ^k 1 * ■■':';V : - Xv:-*- ■ ■ *' • " : ^V; ; -\ ^:->v> • -;\V 
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FIG. 38 is a block diagram showing a general construction of th remaining money manag ment system where it 

includes a self-traveling car; ,^~ re , 
FIG. 39 is a block diagram showing a function construction of the remaining mon y manag ment system where 

it includ s a self-traveling car; . 
FIG. 40 is a sch malic perspective view, partly broken, showing a self-traveling car (self-travehng robot) mployed 
in the remaining money management system; 

FIG. 41 v is aperspective view showing a robot mechanism of the self -traveling car of FIG. 40; 

FIG. 42 is a bottom plan view of the self-traveling bar of FIG. 40: . 

Fl<3. 43 is a schematic plan view Rowing a marking magnetic tape for cooperating with the selMraveling car of 



FIG: 46 is a plan view showing a guioe ran oi u iw.ywiuui •» i a ,y - »v~vvvv; -v^:, .• ■!;:,• ! >v ■:,■/ ■ 
FIGi#is a;sche^tic;plan view by : 

employment of a free track in the form of a magnetic; tape; ■J^+b}^'' ~ 

FIG: 48 is a perspective view of an ATM employed in the remaining money management system as viewed from 
the rear side; 

FIG 49 side elevatiorial view of the ATM shown in FIG. 48; 

FIG. 50 is a schematic plan view showing a mechanism employed in the remaining money management syst m 
(or supplying power for the robot mechanism of FIG. 41 : 

FIG. 51 is a block diagram showing a construction in the remaining money arrangement system for achieving a 
switching function for power/for the robot mechanism of FIG241; : -v : ^: ^; ■. -U'i^:^- ^i-i ji 
^ FIG: 52 is a^ 

automatic door compulsory closing function by a statibn.controller upon service interruption^. . v ; . 
FIG 531s a schematic view showihg the rear facie of the ATM of FIG:48 where a light reception element is proyid d; 
FIG. 54 is a schematic side elevatiorial view Illustrating an optical signal communication condition when the door 
of the ATM of FIG. 48 is automatically opened or closed: 

FIG. 55 is a block diagram showing a construction of an optical signal communication system of the ATM ot fig. 

48 when the door of the ATM is automatically opened or closed: •; -v 

FIGS 56(a) and 56(b) are waveform diagrams illustrating driving conditions of a light emitting element of the optical 

signal communication system of FIG 55 when the.dbor of the ATM is automatically, opened or closed: - 

FIG 57 is a flow chart illustrating a cash cassette removing operation of the robot mechanism of FIG, 41 . 

FIG 58 is a flow chart illustrating a money cassette loading operation of the robot mechanism of FIG. 41 : 

FIG. 59 is a perspective view showing a receipt roll supplemental employed inthe remaining money management. 

; ^rZ: is a side eleyational view^sc^ employed in the . . , 

renrainihg money; r^ ' 
; : Fia/e^isvaperep^^ showing a:cass>tte,is^ ,; 

agemerit system: * ' '' '" ' .' .T'"- . .- It -.- c , 

FIG. 62 is a side elevational view schematically showing a locking mechanism of the cassette station ol FIG. 61 and 
FIG. 63 is a perspective view schematically showing the locking mechanism of FIG. 62. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

A. Aspect of the Invention i V: ; 

• ! *FIG '1 is a block diagram illustrating an aspect of the present invention, Referring to FIG,4v,a : . c^,,mng^oney 
management system includes one or more ATMs-l . and a remaining money management .appar«U. 5 2 ^o. paging, 
remaining moneyia^unt^borres 

-i^r^ 

c^ta'from' m^ prediction section 2B for calculating and predicting deman^^^ 

designated pe^ 2 , 

The remaining money management system ol the present invention may have the following w ? ■•lom^-.i 

features. •• ** . ^ 

transa'ctipn:~data in the past stored in the sIoihc;? section* A *nd converts,; for each of.qualit^^.:: .v •• ;\^cn 
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may have an influenc on th demanded cash amount, a degre of influenc of the qualitative factor on th de- 
manded cash amount into a numerical value, and calculates a sum value of the mean value and the num rical 
data of th d grees of influence of the quality factors as a predicted value of the demanded cash amount. In this 
instance, th prediction section 2B conv rts the degree of influence of each of th quality factors for each of th 
ATMs 1 and produces and holds a prediction tabl of the num rical data for each of the ATMs 1 . Further, the 
prediction table is produced for each of different currencies and after each fixed time interval. 

(2) The remaining money ^management apparatus , ^calculates an error between/an actual result value of the 
demanded c^sh arnpunt and the 

v 2B and automatically selects, based ori the error, a qualitative "factor to be u§^f6r ; calculation of the (Dredicted' 
••• -"/value otthe-b'emanded.cash amount:-''"-'',..;-.:;:;;;'" /'^/ii v- ' : -v v v--^ ■■. : -.;^^??:V : 

(3) The pifedictibh^section 2B predicts; before money: is. supplemented to the. ATMsvT, demanded paish arrounts 
for a peric^ of lime after ^ 

>■ the predicted values asjnitial load money amounts to, |ie ATMs ; ir , W::4^f\^/ V, -\ .;-.■■'•'#'■* 

(4) The prediction iectio'n 2B predicts derrahdedcash ^ : amounts per unit time of the; ATMs 1 and predicts denuded 
cash amounts i'oh the ^ real time basis till a predetermiried point of time, normally Supervises errors between actual 
remaining money amounts and the real time predicted values obtained by the prediction section 2B, calculates 
amounts of cash to be supplemented or extracted with which the errors are canceled, and indicates the calculated 
amounts of cash to be supplemented or extracted. 

(5) The prediction section 2B produces and holds, for each of the ATMs 1 , a predicted error table of errors b tween 
actual result values of the demanded cash amount and predicted values of the demanded cash amouht obtained 
by the prediction section 2B is stored; calculates fa stend^ deviation of the errors of t^e p 
a standard er^ calculated stah^^ 

; : as^sWety casha^ 

: /'^ section ^2B.;j;.-/.';-^:- • • • / '■■ ./' ; \ i^Zr&X 1 : '" ;:; •;' [: y ; ' j: '- '-^% ^^Vy.^^. 

(6j!Thfe priadibtioh'sect plurality- of ^Ms-J^are involve^;;- alptal^emahded dash arnpiint^ 

for the plurality of ATMs 1, produces and holds a predicted error table of errors between sums of actual result 
values of the demanded cash amount of the plurality of ATMs 1 and predicted values of the total demanded cash 
amounts .obtained for the plurality of ATMs 1 by the prediction section 2B. : calculates a standard deviation of the 
errors of the predicted error table as a standard error, multiplies the calculated standard error by a safety coefficient 
to obtain a safety cash amount to be added tothe predicted value of the total demanded cash amount obtained 
for the plurality of ATMs 1 by the prediction section 2B, and distributes the calculated safety cash amount at/a 
distribution ratio to the ATMs 1: 

In this instance, the safety cash amount may be distributed equally to the plurality of ATMs 1 , or may be distributed 
to the ATMs 1 at a ratio of safety cash amounts individually calculated for the ATMs 1, or else may be : distribute^ to 
the ATMs lata ratio, ofisquares of safety cash amounts individually ^-v/^/ 

S^(7)Si^^ predicts a:jwlc^ 

after ^the^urreht point of time after each time interval and determines a point of time at which the predict d value 
coincides with a current remaining cash amount in Ihe^ A^ : ; v 

(8) Where the remaining money management apparatus 2 is provided for each of a plurality, of business offic s, 
transaction data in the past of the plurality of business offices are analyzed to obtain a plurality of transaction form 
patterns to Which the business offices indiVldualiy belong, and in a first one of the business offices with which 
transaction data in the past to be used for prediction of demanded cash amounts by the prediction section 2B ar 
not cumulatively stored in the storage section 2A; transaction data in.the past of a second one of th? other business 
offices which belongs to the same transaction form pattern as that of the first business office are stored into th 

^;§^t^ aridthen the predict! w£e^^ 

; ^|ui^ the past. df the secon^ office until hew, sufficieritt^ th^first;. 

V j#:busin6^?pff ice. are accurriuiated in the Storage section 2 A:^' " : ^?'i&T^ '■■ v - : ' : - : vA// 

^^?)\VYhen^^ conditioned! the^Ms 1 .changes, ja pr^jcted^ 

S|Rc^3^ prediction sebtibn 2B jor the ATMs 1 before the; change '^, the^ 

v^;^ distrjbutiqrVratio to the ATMs. V* after thVchang^o 

/ (condiSon ■ and the thus; distributed values are used as. predicted values for the. ATMs: 1 :after the change of, the 
installation environment condition. ^j .;; >: ;.;>^ ; ; 

In this instanc , the .pr dieted value of the sum may be distributed equally to the ATMs 1' after the change of the 
. instaliation^nv^ may be distributed at a distribution ratio set, by. a staff, m mber to the ATMs 1 

after the change of the installation environment condition jor.ejse.may be distributed , to the ATMs X afipr the change 



2S 
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of the installation environment condition at a distribution ratio calculated based on actual r suit data of the ATMs 1 
after the change of the installation environm nt condition. 

(10) The remaining money management apparatus 2 calculates, for each of the ATMs 1, errors between actual 
s remaining cash amounts and the real time predicted values obtain d by the prediction s ction 28, discrtminat s, 

based on the errors calculated for each of the ATMs 1 . one of th ATMs 1 which requires cash to be supplemented 
- - thereto and another one of the ATMs ^which holds surplus cash, and develops an instruction to extract cash from; 
the ATM 1 which holds surplus cash and supplement the extracted cash to the : ATM 1 which requires cash to be 
■ : ■. ' supplemented thereto; A* . v.".".-'.,;' \ <r -.--t~ -/ '■•V.Vv: v : -:^ " : - ■■"">, 

10 \ " in this instance; the remain^ money management Apparatus 2 may display the instruction regar^^ the extraction^ ; 
Vand supplementing ^ tne displayed ^inrtr^ta^^^pnn extraction and 

''is^H- 1 - ( 1 1 ) the remaining ^ further comprises a self-traveling robot ^ior.automatically perform- 

v - ihg extraction and supplementing^ cash from and to the relevant ATM 1 , and the remaining money management 
apparatus 2 includes a-rbbot control section for controlling cash :extraction and supplementing operations of the 
self-traveling robot in response to the instruction regarding the extraction and supplement of cash. Further, the 
; ■ remaining money management apparatus 2 displays the instruction regarding the extraction and supplementing 
20 of cash so that, when the self-traveling robot is out of. order or the extraction or supplementing of cash bythe self- 

: : traveling robot is impossible, : a stafT memberrejerm to the . displayed instruction may perform, extraction i and 

:: - Sf- - >-:' :: -- •>• \ - ■ y 

:. business offices may; function^ thei^re^ apparatus 2; or: a ^fl meniber t rminal.; 

1 provided at a Window in a business -off iceTTiay f unction as the remaining money management apparatus 2, or else 
a remote supervision apparatus c^ means of a communication line to the ATMs 1 in a plurality of busi- 

ness offices may function as the remaining money management apparatus 2. 

■ Transaction data of a staff member terminal provided at a window in a business office may be cumulatively stored 
30 into the storage section 2A- and the prediction section 2B may calculate and predict dernanded:cash amounts : within 
a designated time for the staff member terminal based onthe transaction data inthepast of the staff member terminal 
accumulated in the storage section 2 A. 

::• (13) Various instructions (an instruction for the self -traveling robot to move to an object one of the ATMs 1 and 
. as ^ i another instruction for the self-traveling robot to extract or supplement cash from or to the object ATM 1 ) may b 

;: - robot includes*^ while detecting the magnetic tape by means 

40 of a guiding magnetic sensor, and a robot ^ mechanism mounted on the self-traveling truck for removing or mounting 

. a cash cassette from or onto one of the ATMs 1 from the rear side of the ATMsT to perform extraction or supple- 

-'^ ; menting of cash:.;; • : y* :, 7'^; • ■ ■ '■; • '"\V'.V : " ! ' 

Where the self-t raveling robot is (Provided in the remaining money management system of. the present inv ntion. 
^s. the fpltowing various additional features ^ 

(1^ positions of the ATM s : .1 are. applied along, the ma gn ©tic ; 

1-^ > ^ any:pf;themarKing;ma^ 

t"r ':yy. ;V : of a marking TOgne^ic^ of the ATMs^l designated by the. robot control section, ; • | jf 

iso:t^ 

^ .i:,- ;; v ; ^ side preach of the 

:Vw^'--i. -stops at one of the ATMs 1 in order to extract or supplemenicash from or^heATMs:!;. •; ; . . y , 

(17) The positioning apparatus includes a pair of feed terminals for supplying power for operating (ho robot mech- 
ss anism of the self-traveling robot when the self-traveling robot stops while the self-traveling robot includes a pair of 

: -collection terminals for contacting with ;the feed luminals and when the arrival sensor detects arrival of the self. 
y '" r *\"'t traveling 'robot; power is supplied from the;fecc! 'ormina!s tbitho collection terminals: A power supply circuit for 
>y : supplying power fobhe^ 



s : . • .. ■ ... . :■ 

i> "•; . . . r ■ •' ■ ■ " ■ • : "'• y 7. ■ • ' '' J . • 
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for supplying power to the ATMs 1 . The self-traveling robot includes a switching circuit for automatically switching 
power for the robot mechanism supplied to the collection terminals so that the power may be used to charge a 
self-traveling car power supply while the self-traveling robot stops and the robot mechanism of the self-traveling 
robot is inoperative. 

5 (18) The remaining money management. system further includ s a station controller including an arrival sensor 

u , ; supervision section for supervising detection conditions of the ATMs 1 by the arrival sensors in a concentrated, 

;V!v . .. manner and notifying the detection conditions by the arrival sensors as an operation condition of the.seJMrByeling : ,; 

fffi- . : ; ^robpttothej^ .-:/. 

j : . . • y . ; : . " 

v . 10\ 7^0 tanism; and a door opening/closing supervision section for supervising an opening/closing condition of a }V< - :^ V. 

fefc; - ^ '! gdoor bf^bna of the ATMs 1; which is opened when i a cash extracting or supplementing operationiis to ^ .performed ; y ■ 

^^^^v (1 9) The^rside.door of any of me ATMs 1 ; is automatically dfiyeo to-open. or, clos,e bypower suppHe^^pm 

|||^v^^ supplementing- operation, by. the. seiBrayeling; robot : is ; to -be p 

:M i the rear side door to open to provide a space sufficient to allow the cash cassette to be removed or mounted from 
^v:^'^-^:'.'';! or onto the ATM 1 therethrough in response to an instruction from the self-traveling robot and for driving, when 

# v : i : * . ■ the removal or mounting of the cash cassette comes to an end, the rear side door to be closed. 
i^W^vv- (20) The self-traveling robot includes a lights emitting element for emitting an optical signal to open or clos the 

■ 20 rear side door of any of the ATMs i while each of the ATMs 1 includes a light receiving element for rec iving the 

|^%^Vvo:^/-v . op^icalisigna!;frpm : the};lighr ^^ L oci€llo^^^^^^ door pf one ^,pt;the ^Ms ;l ;, 

ih7p$er^^ 
-elemenrbf tH6 ^ 

'^0^"^y-:^:^';'y^ ATM?:i%^^ ligHtr^ the AT^ signal :specjfied for the^TM -t; .v.;: 

^-25^::; : -f the; door control ■ : ^ : :-< 
&f $f- r (21) Each of the ATMs 1 includes a door open/close detection sensor for detecting and notifying an open or clos d 

condition of the rear side door of any of the ATMs 1 to the door opening/closing supervision section, which super- 
jtey vises a detection condition by Ihe door open/close detection sensor, and the station controller includes-a service 

ft & - v interruptiori i detection-circuit for delecting a service interruption of the power, supply section, and ; a control section 
Si%y.:; : $o - ;- ; ^fpr causing; if the detection condition by^ condition in any bUhe ^: 

: : ATMs ! When a service interruption is: detected by the detection circuit,. powerbf a backup; 

J§d;it power supply to be supplied until the door open/close detection sensor detects that the nearside door of the ATM ; 

|S : §^-V--'1 ,v;; " ■ : 1 enters-a closing condition^: ^ --->■ y ■■ -:\v-:--;v : -.•;-.-/•: r-vV,' y'y yp^s- 

S'TC 3$ ; in this instance,. the,. ; station controller includes a time supervision section for supervising an. elapsedaim after 
^jg; -detection of ;a;servicejhterw 

§S^H£^^ ^stiji is theippen cpnd^ tirro wjien itis^ sebtionlfet a^&ed^;; 

g-^v;'; . ••^•^tirne' elapses,: ' vl ' : ' - • W^'--' ' ; : : ';;i ■■t'' : /'' ••• : \^Yy/. r p-' :: ; ,'; ; ' ' .. ' : ' ,; • 

■* • • (22) The;robot mechanism includes a receipt paper supplementing apparatus for. supplementing receipt paper to 

"V v 7 — any of the. ATMs^ .Vv. ''' v- v ; 

I^7v : ' ; ■■. (23) The remaining money managemem cassette; station for defining a location at ;l 

: which the cash cassette is removed from or mounted onto the self-traveling robot. In this instance, the cassette \ : 
'"■\-^45v--4 " station includes a locking mechanism for restricting removal of the cash cassette from the cassette station: Or, the 
^S^v cassette; station may include a counting apparatus for counting an amount of cash in the cash cassette,: and an . 

ftS^r ; S ^s?&ii ^v: : ^:autp^ extractihg:ca._s.K :cashi^j:; ; .. . . 

: in the cash iassette. is^counted making use 

^Sfelf:f'^h3??y self-traye.lj^i ^ rpboti ; ^nd:a^ to the; remaining money management :appara]us ; 2^fe^y :■ 

With the remaining money management system described above with reference to FIG. 1 , the following advantages 
]$yi\ 55 .can be anticipated.. : 

ff&t ;: -9 ;i ; ■ " 0 ) ■Since":demahded cash a designated per ibd^of time, for the ATMs ;1 are xalculaled. nrid pre dieted : y- ; 

ri* '-i ■ ' '^^ ^S'r:--" ^ based bn^the transaction data. in the past stored .in -the stornge; section 2A by the. prediction, section : 2B and the .;- 
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demanded cash amounts for the ATMs 1 can be managed based on the predict d valu s, the r maining money 
management system is advantageous in that th amounts of mon y to be loaded can be compressed without 
depending upon a staff m mber and th burden to the staff memb r can be reduced significantly. 
(2) Where the prediction section 2B converts a d gree ot influence of each of qualitative factors such as the day 
of the week or the date into a num rical value, d manded cash amounts can be predicted taking various qualitative 
factors into consideration, and consequently, prediction: of a high d gree of accuracy can be achieved. In this 
s instance where ; ^ prediction table is produced for. each of the ATMs 1 ademanded cash amount cap be predicted. 
for%ach\of ^e W prediction; tab|e is p^^ different currencies and after 

ea*K$xid tiriwihtervaiiaxJ^m ^S'S^ 
ssf-.«i.v. t ...- : .... ,/'by;the , :starr.mernb^^^ ■ : ' : —''& : H'£'^ < 



life 



Si. 

it 



: supplementing time until a ; next money supplementing lime and outputs the predicted values as initial load money 
u amounts to the ATMs 1, the staff member can determine an amount of money to be loaded initially upon starting 
of operation of the system without depending upon the experience or the sixth sense, but is required merely to 
supplementally load cash corresponding to the money amount into the ATMs 1 : Consequently, the burden to the 

so staff member can be reduced. ' 

k <5) WheYe the prediction section 2B normally supervises errors between actual rernaining rnoney amounts and th 

? • ■ ireaitirnVpre^ 

•'• : *casKtobe supplemented or e^racteti with which : 
' ; ofVen^ining mone^ e>rtracting indicated ^ 

m$ : '"25 " upon the experienced^ bunien to the staff member can be further reducedr 

' (6VA standard deviation of errors bfthep^ result values of the demanded 

cash amount and predicted values of the demanded cash amount obtained by the prediction section 2B)iscalcu- 
lated as a standard error' and a value calculated by multiplying the calculated standard error by a.safety coefficient 
|p; - ' : ! is added as a safety cash amount tathe predicted value of the demanded cash amount. Accordingly, a safe money 
• W amount with which occurrence of stoppage of any ATM l arising from consumption of cash can be pr v nted with 
: certainty!can b^eiermi the experience orthesixth sense of the staff memb r Con- 

- sequehtly, me burden to the staff member can be further reduced. :-k--:\:? ■■■■>. &S^.: ■ V r ■"■ : ; \\v 
: i - (7) VVhere the prediction section 2B predicts, where a plurality of ATMs 1 are involved, a total demanded cash ; , 
amount forthe plurality of. ATMs 1 . calculates a sum total of actual result values of the demanded cash amount 
ii'l : as -for the plurality bf ATMs 1; calculates a safety cash amount for the entire plurality of A 1 based on the predicted 
Wf i V r v- ^ ^ valu^andthe'actual results calculated<anddistributes<hecalculated safety cashamount at a distribution ; 
< ; ^ V 1 raHptbme^Msl.asafemorwya^ 

(■< v 4^1% ; < /of^ash^ah: be : ^revehtaJ with certainty can be^determined- without depending upon the .experience or the sixth 
Jff , ? sense of the staff member. Further; since the plurality of ATMs 1 are treated as if they were a single ATM. a 

#§■-' 40 necessary minimum safety money amount can be determined, and the amount of money for theATMscan.be 

.';yjr •• reduced with a higher degree of certainty. ; f ''V •' ■ .^jV^-P'" - •• • \.. 

(8) Where the prediction section 2B predicts an operable time based on a current remaining money amount, th 
staff member can refer to a result of the prediction to grasp till when each of the ATMs,1 can operat with the 
current remaining money amount, and consequently^theiburden to the staff member can be reduced. 
4S \ : ; (9j Even if transaction data in the past are hot cumulatively stored in the storage section 2A because th business 
office in which the system is incorporated is opened newly or a like case, where transaction.data in the past of 
■y : v another business office w^ 

ronment condition, demanded cash amounts for the ATM 

can be predicted with a high degree of accuracy: using a data base produced from data accumulated for the indi, 

Ilfe-v ' ' ' ss vidualATMs 1i ' " ' • K 

«8a (it) Wher the remaining money management apparatus 2 discriminates one of the ATMs 1 which requires cash 

: , - :V / ; to .be supplemented thereto arid another one of tho ATMs 1 which:holds surplus cash and develops «n instruction 

life- ,^ ^ to extract cash irom th ATM 1 which holds surplus cash *nd supplement the xtrac ted cash tq iho ATM : 1 which 
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requires cash to be supplemented thereto, the staff member is required only to extract or supplement cash in 
accordance with th instruction, which further reduces the burden to the staff member Further, after n cessary 
amounts of cash ar initially loaded into the plurality of ATMs 1 , the cash in the ATMs can be circulat d in th ATM 
group exc pt when shortage of cash in the entire ATM group occurs. Consequently, loading of surplus cash can 
beeliminat d, and accordingly, the amount of mon y for the ATM group can be compressed with a high r degree 
of certainty. ...^.. j: . r -':' : '-''A.y — 

(1 2). VVhWre the remaining money management system includes a self-traveHng robot which automatically p rf rms 
extraction and suppi^mentirig of cash frc^ and to a relevant ATM 1; extraction i or suppiementing pf cash from or 
to an AT M 1 need not be performed manually <ty all, which can reduce the burden to the staff 

; member reTOr^ is out of orcfer-br the Extraction or sujpplementing of 

cashjby^he^s^ 

: extraction prsuppfementing of cash -can perform e^ pf^sh^rom, and to the ATM 1 

;(13) Wh^re a^ 
rnqh^ 

: piuVality of business offices; Cons^ cash amount with ^ regard to. the eritire;m^ of the bank 

car\ be predicted to perform the remaining money amount management in units .of. a bank, and themon y com- 
pression effect can be raised remarkably. 

(14) Where the staff member terminal functions as the remaining money management apparatus 2 according to 
the present invention/ there is no need of providing a remaining money management ^apparatus separately. Sine 
the staff member terminal is normally used at a window by the staff member .referring, to a dispjay thereon, when 
some instruction to any ATM 1 is develbped r .the jnsU 

v(1 5) Where .transact ion data, of the., staff rriember ,1^ jatiyely;.stp^ se^'PH an ^ : 

;; the prediction se^ib 

:'member?termina|Jba^^^^ busi- 
ness off ice includ ing the ATMs 1 and the staff merntDer terminal can be realizecL iy : .^' y£fyy^;\.y r . 
(16) Vvtiere various instructions (an instruction for the self-traveling robot to moye to an object one of the ATMs 1 
and another instruction for the: self-traveling robot to extract or supplement cash from or to the object ATM 1 
(including an instruction to open of close an automatic, door)) are conveyed from the robot control. sebt ion of the 
remaining money management '-kpp^ratu's:''2 to- the.'self-traveling robot bV a radio communication channel via a 
radio communication base station; an: instruction can be sent with certainty to the self -traveling robot which mpy s.. 
around in the area; in which the ATMs are arranged \ ,: '^ : z-h : -' yy^-y. 

. (17) Where a freje track for the self-trayeiing robot is formed from a magnetic tape applied to a floor, th r is no 
: need of installing a rail br a like element;:and even when a variation in layout is required upon removal of the ATMs 
T or installation of additional ATMs or where an obstacle such as a pillar is present between the ATMs 1 , the trav I 
path of the self-traveiing robot can. be arranged or variiad very readily. : 

(ISJ iWhere the Wif^ tapes applied along the free track/the . 

sert^r^eiing-^^ &p^if$;t^ 'yyy 

"resp^c^ ATMs 1 ',; the ; distance betWeen the ATM 1 and the self -tray el in g. robot can be controll d to a 

■ fix^dV^iu^; and consequently, automatic extraction or supplementing of cash f rom.or to the ATM Vcan be performed 

■ With ^ c^rtain^: by;the robot mechanism: Further, by means of: the. arrival. sensor provided fpr^ ppsiiioning mech- 
,0 anism^it^^ 

(20) Where power is supplied from the feid.terminals of the: positioning mechanism.tp the collection terminals of 
the self-traveling robot only when the self-traveling robot stops and the robot mechanism must operate, there is 
no need of providing the power supply for the robot mechanism on the self-trayeling v robpt: Consequently, the self- 

: traveling robot can be. formed light and compact, and power can be supplied very efficiently. In this instance, since. 
>^bwertor;1he;rc^ 

^suppl^ngjpb 

S^upplieid :se^arat6iy from the power for: the^ used to 

Ach^ge,th^self-tra^ (fo 
ll^'^itinc/conditicMi)^ Vc'v" ; 

^(2 1 ) Where the arrrvaK sensor su^ryisi^ 0 * { ftf 

^ATN/is.1 by the arrival, sensors in a ebneentra^ notifies the detection^^^^^ 

as an operaitioh condition of the self-traveling robot to the remaining money management apparatirj :;- operation 
condition of the self-traveling robot can usually be. grasped by the remaining^money .managcuv - ' . :;:paiaius 2 
side.; Further, the staff member can control the operation condition of ; the s v IfTtrayeNng robot by m..v .< -y oeeiatinq 
??tr^e operation panelibf the staiion controller Furthermore i dc door 

y of any of the ATMs 1 is supervised by;the doo r-ppenjn g/clqsiog supervision section^the opening y, . • ; ; k! it ion 
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of the rear side door of one of the ATMs 1 which is opened when a cash extracting or supplementing op ration is 
to be performed for the ATM 1 by the self -traveling robot can always be grasped by the station controller side. 
(22) The opening/closing condition of th rear side door of any of the ATMs 1 is controlled by the door control 
section so that, when a cash xtracting or supplementing operation by the self-traveling robot is to be performed 
5 for the ATM 1 , the rear side door is opened to provide a spac sufficient to allow such cash extracting or supple- 

menting operation to be performed therethrough. 

signal;^ the light emitting element toward the light receiving element of the ^ 

v : : ^ y^^^anti bn ty When the iight; receh/ing Gertie nt otthe^jM^^ 
to v/ V iha for an apparatus 

■ ':wn ; icti;ha^ . • V t^'.-i'^xU ^^^W^^^-^^'^i'^ ■'/'M^-'^'^^^-t- 

75 ■: W ^m ^^S^&yeir side ^ it can be prevented that the rear side ckbor of,the ATM 1 is 

left, open, and the security against robbery required for an apparatus which handles cash is assured. 

In this instance, the time supervision section supervises an elapsed time after detection of a service interruption 
by the service interruption detection circuit, and. if the rear side door still remains in the open condition aft r the fixed 
20 time elapses; it is determined that some trouble has occurred, and the control section stops the backup power supply 
: : ; \ and pertorms trouble en a countermeasure aga^inst the trouble c^p be taken. 

:S ; (2^) VVnere ^e rob^ a cash extraction or : 

i ; y - : "X "supplementiH performed by the s ;P a P^^^ V 1 ^ t pan . 

^ be-pe/fprmed ata n \ 

(^) Whe>e the remaining money management system includes a cassette station for removing or mounting the 
cash cassette from or onto the. self -traveling robot; the staff member is required only to place the cash cass U , 
" in which cash^ loaded, in position into the cassette station or receive the cash cassette, in 

^"^which extracted y 

; ; • °ih this instance, where removal of the cash cassette from the cassette station is restricted by the locking mecha- 
nism, the cash cassette cannot be pulled out inadvertently. Consequently, the safety against robbery is assured: : 

Further, where th^^ cassette station counts an amount of cash in the cash cassette, the: ■. 

remaining hnoneyiin^^^ ATM group can, be settled taking also the, amount of cash in the cash cassett in the 
35 cassette station into consideration: Further/^to^ or extraction of cash into or from the ATM group can be performed 

■^■■• ; -the selNtravelihgr^ 

r 40 ; for removal or mounting of the cash cassette. In this instance/ an amount of cash in the cash cassette can be 
counted making use of an original counting function of the ATM 1 which is used as the location for removal or . 
mountingpf the cash cassette, and where a result of the counting is notified tp the remaining money management 
apparatus 2, the remaining money amount of the entire ATM group can.be settled readily j 

\ : -v4S\ B: Embodiment of 'the Ihvehtion , v v^.> > v 

■ ; v An eriboSimen will b£;descr^ ■ ■, ■ : -r; :-. v.; : : r-v ■ ^\(-^,, '0^\r^ 

B-l -vGen^ : 

^ ^- ^ ^remaining mpn 

&- v > ^ sysie^ 

■ a remaining money management system; for e f hm branch (business bffice) of a bank and includes a plurality^, 

of ATMs 11 installed inan automatic machine corn • > ,,nd an additional ATM (lobby installed machine) 1 2 installed 
- 55 in a lobby of In business office, : ' 

Further, a universal banking t rminal (UBT: •• 

• - staff member^ rminal) ^9-whichVis,h>hdied by >i - V window as well as a safe 21 and a remaining money • 

. management. t rminal 18 ar jinstalled on the inrn^ :•: ./^ . •OLimcr, 20 in the business off ice. The : rem,-, .n mq money : 
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management t rminal 18 includes a display unit (display screen) 18L and a printer 23 is connected to the r maining 
money managem nt terminal 18. 

The ATMs 11 and 12, universal banking t rminal 19 and remaining money management terminal 18 are conn cted 
for communication with each other by m ans of a local ar a network (I^N)/17^£S^^-'- 

The LAN 17 is connected to a public n twork (for example, an ISDN) 14 via an adapter (l-ADP) 15. The LAN 17 
is further connected for communication with ATMs 1 3, which belong to the business office but are, installed outside th 
busineiss/office, yiathe pubiic network 14 and another adapter (l-ADP) 16. . 'Sv.^ -v. •/•',; 

The remaining money management terminal i 8 collects transaction data from the ATMs 1 1 to 1 3 via the LAN 1 7 
or/and public network 14 and manages remaining cash amounts (here, the numbers of currencies) corresponding to 
amounts pi cash accommodat^in the ATMs 11 to%13 based pnlthe .transaction data. , -'. ; . ; .v-.' ; : 

. . : : ; ' ^E^h-6fSh^-ATMs 11 and 12 includes a cash cassette 22 ^ not shown in 

•FIG. 2^a s^ in each;of the ATN/IsS 3: further, eachohhq.AT^ cted 

; to an accpuHting^ 

arid a dedicated line not^sho^f— :*'^^.-'--: >: *K v ^ ' ; oV:v;^^^ V '■^y^^y/ ■■ ■vr - 

B-2. Construction of the Remaining Money Management Terminal 

Referring to FIG. 3, there is shown in block diagram a detailed functional construction (software construction) of 
the remaining money management terminal employed in the present embodiment. The remain ing money management 
terminal 18 includes a pair of LLC drivers 18 A, a LAN controller 18B, a data communication controller 18C, a remaining 
money management amount managem^ 

•"l3F^afha?d^i 

and a system library 1 8k?><;; x ^::>P ; ; >>^.- • :: : v-:"^H ; .^- ;;X i : - ■ : :;y ■ : l:?<-: ; . ^i^-^^ 

v ^Ttioij management terminal 18 includes a^^^d^ 

FIG; 2 dr 39);¥k^yb6ard 13N (refer to Fib; 39) and a LAN adapter 18P ( ref e r to F,l G . 39) , and th e printer 23 iis cpnn cted : 
to the remaining money management terminal 18. Further, the body of the remaining money management t rminal 18 
is actually formed from, for example, a personal computer 18M (PC) as seen in FIG. 39. It is to be noted that, in the 
present embodiment described b unless otherwise specified, the cash (or money) amount is treated as a number 
or quantity or a representative (highest) currency (such as a i o;000 yen bill in Japan): 

Thie LLC drivers, 18A are connected to the LAN 17 so as to transmit or receive a signal, to and from the LAN 
The LAN controller 1 8B controls driving of the LLC drivers ISA to perform connection control or transmission or recep- 
tion control of a message to or from the LAN 17. The data communication controller 18C controls the LAN controller 
18B to cdnUol^transmission of reception "-V^ v " " . 

The remaining mone^management controller 1 8D controls the entire remaining money management terminal 1 8 
in the present embodimeht: To this end, the. remaining money management controller 18D includes a main controll r 
1 8a for controlling the bth^r comr^nents described below, a supplement/extraction section 1;8^1pr deliyering an in- : : 
vstryc^ 
^brdertdr^^ 

section 1 8c for delivering ah instruction for caref ul examination to a staff member in the bank or isetting a schedule 
peculiar to the business office, a remaining money management sectipn 18d fbr delivering an instruction for pr diction 
to the remaining rrioney management library i 8E in response to screen inputting processing (refer tp FIGS. 20 and 
21 ) by a\ staff member and controlling the ■ screen display of ; a result of prediction pr^essing^display ^control of th " 
display unit 18L), and a maintenance management section 18e for performing ATM setting processing (s tting of a 
machine type, inside/outside the business office, a machine number and so forth) which is processing corr sponding 
to maintenance by^a customer'^ or dumping processing:, 

The remaining money management library (prediction section) 18E performs calculation of remaining money in 
:the ; ATMs^ ■ ; to 1 aor^redictiom amounts;demanded i by the ATMs 11 to i 3. ia response . to an jin^rudion;f torn 

^the-r^ management, Iibraryj:l8E^has^ 

: : ;wnting,:after^trari dr. 

^.;the hard;£isk^ ; to,FIG: 4^and. another f unction, of. calcuiating : and,jpre^ 

^'aftera pre^ictio^ processing by a-staff mem 

Cwithjn:the^ based pnWr^sact^ djsk:18G;3 

! jhe remaining money.;m library 1 SE fti: tn : : t^is various functions which will be hereinafter dcscnbed with^ 

reference to FIGS. 5 to 21. V 

1 The» cash amount management section 18F m^ 1 : ■ <,< -.^o . irnounts of cash for different curr ncies currently present 
in)he;ATIv1S'-11'to'13.ahd manages, wh re a cass . .; ' ' :* o;v nclcr to reference numeral 53 of FIG 38) is provided., 
•vtj^^ the 
" • ca sh amoun t managem eht s ction -1 8 F-.writ es, the 0- :i ■ '■ ■-. ci h mounts of cash into an apparat us. i n >9f m^i. lion file, in 
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Into the hard disk (apparatus information file, storage section) 18G, transaction data of the ATMs 11 to 13 are 
written by the remaining money management library 18E as described above, and also the amounts f cash ,n the 
ATMs 1 1 to 1 3 and the cassette station are writt n by th cash amount management section 1 8F. 
s As transaction data, for example, such data(j)to©as listed below are periodically collected from control sect.ons 

24 of the ATMs 1 1 to 1 3 by the data communication controller 1 8C and stored into the hard disk 18G from the r ma.n.ng 
money management iibrary lSE 

procedure of data collection will be hereinafter described with reference to FIG. 7. , 

id •' QAp ? piratus specify i -^X^-'^ 
; ©Transaction dateAirhe^ 
Sv@Trans^ ■ >• " ■ 

5 ,^.. . ., .-. ^S^&eredt™ 
SUM > - ^%Ac&pfed"t^ M?M ; 
' ,5 ©Remaining amounts in the apparatus: ten thousand yen bill/five thousand yen bill/one thousand yen b.ll/co.ns 

fT Those transaction dataare stored, for example, in such a directory structure as shown in FIG: 4 in the hard disk 

V 18G In particular, in a portion of the hard disk 18G specified by the bank name/branch name/apparatus nam (appa- 

ll ratus number);^ day demanded money amount storage area, a past demanded money amount storage area and an 

# 20 in-apparatiis remaining money information storage area are set. ■ _ . . 

^^nce data^ theo^yare:not used for prediction 
If:':. they i^eimb the dayyemahded currency numberstorage^a. and then,afte; the : date change?,they are^aved into- 

- : ' : ' v - theWdern*^ 
ctotaofa^orrW^ 

performed readilylusing the data. Thus, in the past demanded current number storage area, for example, past data of 



performed readily using me aaia. i nus, m me yja* uo .,.o„v— . • iii—v,, . an in 

©to©f6rone : year(365days)in the past taken after each 10 minutes are stored in a classrfied condition ass en in 
FIG 4 Further in the in-apparatus remaining money information storage area, remaining money for th individua 
currencies held in the ATM at present are written. It is to be noted that illustration of data for the five thousand yen b.U 

30 . ■ : '^Sie'Selng car controller 18H functions only where the remaining money management system includ s a 
W:k ^ - self-travelir^ 

f U> -18H has an automatic machine controlling function of controlling opening and closing movements of automate doors 

^ (rear doors) of the ATMs 11 to 13. a self-traveling car controlling function of controlling operation of a self-traveling car 

V : /refer to reference numeral 50 in FIG. 38), and. where the remaining money management system includes a cass tie 

station (referto reference numeral 53 of FIG. SS), a;cassette,SX-controlling function of controlling &peratK)n of the 

cassette statibh (cassette ST). ■*:;■■'?:: .v. <;:t^-:'^' : ^'^'k--*:'. T1 w ■ 

v > ,Tne Electronic journal controller 18l m 

ironk jourhai : cohtroller18l keeps the changedamounts^ on 
a hard disk or the like and delivers an instruction to output the electronic journal by printing: 

The printer controller 18J actually controls; when a printing outputting instruction f rom.the remaining money man- 
aqement-controiier.18D bran instruction to output an electronic journal by printing.from th^^roflic^uTOloaotroller 
v 181 is received operation of the printer 23 using the system library 18K to perform printing outputting in .accordance 

with the printing outputting instruction. ' u a™«. h 

It is to be noted that, in FIG. 3, reference numeral 24 denotes a control section provided in each of the ATMs 11 
45 and 12. and the ATMs 1 1 and 1 2 are connected to the LAN 17 via the control sections 24. Also the ATMs 1 3 outs.de 
the business office are connected to a communication network via a similar control section 24. 



35 



40 



mm ' K '- ' : vi$^n!d:^^ 

will : be' 'd'eicnb'ed : with : Te^erence 

in the present embodiment predicts the demanded ampunts-of 
bills (demanded amounts of money) which are predicted to be consumed by customers using a pred.ct.on method 
called Hayashi's quantization theory. 

The concept of the prediction method will be described with reference to FIGS. 5 and ^Basically the prediction 
method pr diets quantitative data (demanded amounts of money) from qualitative data (qualitative factors) such as a 
day of the.weekrthe date br the like in particular, as.seen from FIG. 5, a total average value of dem^cd amounts 
of money Repast are calculated based on transaction data in the past stored on th hard diskJeG.Hnd for each 
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qualitativ factor (day of th w ek, date, a specific day or the like) which may have an influenc on the demanded 
amounts of money, a degree of influence of the qualitativ factor on the demand d amounts of money is converted 
into a num rical value in advance. Then, a sum value of the average value and th numerical value data (a detailed 
calculation process will be her inafter described) of the d grees in influence of th qualitative factors are calculated 
5 as a predicted value of the demanded amounts of money. 

An example of exemplary values is illustrated in FIG. 6. Referring to FIG. 6, as items of the qualitative factors, a 
day of the Week, the date and a - specific date (payday^ bonus day and so forth) are set :i Then, for the day of Jh w ek 
of the item i , numerical value data of thadegrees in influence of the individual days of the week from jyionday to Sunday 
are calculated (500, 600^ 

10 degrees in influence/ for example, of different weeks (firsVfc Weeks in a mohth) are calculated (500, -300, -450, 
550;^ ; 1 6p; %SO)^ Further; for the specific -date 'of -tr^Jemls; Numerical v^ of the 

\ : ''>^Yi-S: . '••L : '^D/'i > _ 'Z*J* :r *X;i? : ™ : -^t» 4hA* isauAaxtV. snrl>thA Xthor; Hauls sir^ calculated ■ 

Hs ^si^n w^ek,% 

in FIG:. 6; Consequently, the predicted value of 3,000 for the\clemanded number of currencies for Monday in the sixth 
week'after the paiyday is obtiaihed. - ^: 

The prediction processing for the demanded amounts of money will be described in more detail with referenc to 

• FIGS;*? tO 16; 

20 A procedure of collection processing of transaction data prior to prediction will first.be described with referenc to 

thaflow chart (steps.:S1 to S13) shown in FIG. 7.; : ; ^ ; ; . : ,:^\^r^- : ^-:, -■; v : ^.-, ::;vv^^";^ ■ " : 

: V 

: tjm^ S1 ) and'discriminatesiwhe^ comeS;(step ; ^?).:lf a. 

•v- •• data coliection tim^ the da|acommunicatb^ 

2$ transmits a data collection inquiry to the ATMs 1 i^p. 13 (step S3); The data coHect ion inquiry is trahsr^ 

controller 18B and one of the LLC drivers 18A to the ATM control section 24 of each of the ATMs 11 to 13. Then, the 
data communication controller 18C enters into a data reception waiting loop operating condition (step S4). After the 
data communication controller 18C receives data f rom the ATMs 11 to 13 (YES at step S5), it passes over th data to 
the main controller 18a. . : . ; ' \ ' : . . : 

30 The. main controller 18a analyzes thedata received from each of the ATMs 11 to 13 (step S6) ; and discrirninat s 

whether or not the received data is transaction data (step S7). When the received data is not transaction data (NO at 
step S7), the main controller 18a passes over the data to the supplement/extraction section 18bVthe staff member 
management section 18c or the maintenance management section 1 8e in accordance with the contents of the receiv d 
data (step S8)/On the contrary when the received data is transaction data (YES at step S7), the main contrpll r 18a 
3$ passes over the transaction data to the remaining money; management library 18E via the remaining money manage- 
■ ment section 18d. ;.v ^te • ,.:,^y.:;4- ; '-^\v-- ; - .V • • ...*=' 

; / ^ 

. mohe^^^ (step S10), the transaction. data is; written into the day d^ 

40 : : > money ^ in FIG: 4) pf/the hard disk 18G from the remaining money management library 1 8E , and 

Rafter the date chariges, the transaction storage, area (past demanded money, amount 

>st^a^e area^ FIG : 4) (step;"Sli^pn; the/ pther; ; hand;. whence 
moh ST2), the transactioh "daita is passed over to the cash amount , management s^ption 1 8F 

Consequently, the transaction data is written into the in-apparatus remaining money information storage area (refer to 
45 FIG. 4) of the hard disk 18G by the cash amount management section 18F (step $13), ^ - t . 

Based on the transaction data in the past collected by such data collection processing as described above, in the 
■ v.- :VRtesent Embodiment; a^ in ^h oMhe ATMsjl^ 

.iy- -:;-^bas^ 

£^ in the pasLstpred onUhe! hard disk 18G "iafelirsU quaiit^iye 

N factors.and an average value of the demanded money amounts in.the past is cate 
factors, for example, as seen in FIG. 8.Q) a day -of the week (Monday to Sunday), ©Jfoe date (first to sixth week in a 
55 month), @a particular date (a day at the end or the beginning of a month/TiUhVIOth day/payday/day or days before and 
after the payday/a bonus day or the !ike),@a dale .hrst io 30th clny/over 3rd day/every, fifth day), ©the end or the 
%\r$. : : :y^begi™ (^>ngC s ^nicr. aO:iimri.. winter). 

" : V: <Z>th weather (fine/rain/snow dr. the like) and, so -fcMh rnfiy bc.iisovi It is to be noted that the -fpllown^c ^pscuption. 
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relates to a cas wherein the factorsG)to@are selected as items of the qualitative factors. Further, tor the particular, 
date® the payday/a day or days following the payday (after the paydayyany other day are used as the qualitative 

,aCt Then as seen from FIG 9, data of those items corresponding to the individual qualitative factors ar collect d 
from among the transaction data in th past of the hard disk 18G (all data from the starting date of data collection to 
yesterday) and for each qualitativ factor, totals.of demanded amounts of money are calculated (if th day is Monday, 
then totals of demanded amounts^ money in Mondays in the past are calculated). Or. simultaneously, an averag 
value (totai average value) of the demanded amounts of money in the past is calculated. 



K ■ Then^cha^ falbrs assr^ 

S^aiiidicatksaresultofitaoulat^ •^^^^^H ■ 

fc ; ^in:thefiaSt*F^^ 
is ' ^dthaithe^^ 

is tvtonday and that the o^e^»oi^1o^-^!week-r«Ve.been. ttveetfrr** in the past, andjhat the two 

factors that the day is Monday and the specific date is the payday have been satisfied once in the past. Also th other 
numbers of times have similar meanings. - ' „.,»„»,^ 

Then the values (category scores) of the individual factors are defined, for example, ;in such a manner as illustrated 

2b in FIG. 11 and those values are applied tothe values tabulated in the cross tabulation table shown in FIG. 10 to produc 

■ such simultaheous equations as given below. .: ^.y^-y. 



25 



-30' 



5x n +:^+bxj 7 ; + 3x 21 +:^^26>^ 3 ^^:~;=>bb- 

0x 1t + ...+5x 17 +5x 21 + ..:+, 5x 26 + 0x 3 , .=300 
3x„ + ... + 5x, 7 + 6x 21 + ... + OXge + 0x 3l . =1,000 



^ . ' 3x n + ... + 5x, 7 + 0x 21 + . + 6X26 + 5x 3 , ... = 2,000 

3S ; 1x„ + ... + 0x, 7 + 0x 21 ;+ . . + 5X26 + 3x3, :• = 5 -°°P 



The simultaneous equations above are solved and a weighted mean is ;calculated for each ite 
week the data, the specific date); The difference between.the weighted mean and the corresponding qualitative factor 
makes numerical value data of the degree of influence of the qualitative factph: As ajesult, qualitative data.is converted . 
into quantitative data for each factor: For example,.the numerical value data * H of the degree of influence regarding 
Monday is calculated as +23b, ahd the numerical value data x,* of the degree ot influence regarding Sunday^ calcu- 
latedas -200. The significance of x,r=+230 calculated in this manner.will be-corisidered. From FIG 12 u c«n be seen 
that Monday has a positive action of increasing the demanded amqunt of money by;?^ from an avenge value ol the 
V entire demanded money amount-It is tobenpted-that, in FIG. ; 12,.an > ent|re distributjpi^f;^ 
>and>a distribution of,demahded1hi^ 

ris an average valueoithe distribute l^."*^'- 
^ heg^tiveractipnc^ averagevatyo # m0^ : 

" factors) are calculated for each of the ATMs 11 t6 13. and such a prediction table as shown in FIG u .i p.cduccd: 
Where n ATMs of the first to nth machines are involved a prediction table is produced for each AR. • -touting 
ss n prediction tables are produc das seen in FIG 13 - - • ' 



4S 



so 
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[Proc dure 3) 

Then, demanded money amount prediction is performed by collecting, from among the scores of the individual 
factors of such a prediction table as shown in FIG. 1 3, scor s of a factor corresponding to the day or th tim which 
mak s an object of prediction. For exampl , in order to predict the demanded money amount of on thousand y n bills 
within a period from 9:00 am to 10:00 am on the sixth day of February (Monday, second week, other than the payday) 
for the No. 1 ATM- such a prediction table for the period of 9:00 am to .10:00 am as shown in FIG- .14 is obtain d; and 
from an Wea pf. the prediction table for the one thousand yen. bill and the No. 1 machine, the score +230. of.fMoriday,^ 
the score : 30 of thesecond week and the score -500 pi '.^ day other than the payday (those scores are nett b in RG : , 
14) are read put; In this r instance; if the result of c'alcuW demanded money amount in the past is ; 

2,000; then the demanded mphey amount predicted value to be.obtained is jgiven by the following equation: ;, 

^V- : ^'.vs ^ 'A/. . \' \^--'- \ ■ ■ 

= 23O + (-3O)+'(^06)-+-2 1 W ; ''" 
= 1,700 

In the following, a.flow of the demanded money amount prediction processing wit! be described with ref r nee to 
the,fk>w chart (ste^ ■ ■ ..; 

. ,: ; Afterthe sy^ p S21 ); 

the rem^ini^ 

agement iijtory 18^ started>(stej^S23). : ^ 

reads put transaction ;d 18G, it produces a prediction table through 

the procedure 1 and the procedure 2 described above (step- S24j, and then waits for key inputting by a staff member 
(inputting of an instruction to predict a demanded cash amount) (step S25). 

Then, if the remaining money management section I8d i discriminates that key inputting has been performed by a 
staff member (YES at step S26), the remaining money management section 1 8d discriminates whetheror not inputting 
processing of a prediction period has been ^ completed regularly (step S27). When inputting processing of a prediction 
period has been completed regularly (YES;at step S27);ithe -remaining money management section I8d deliv rs the 
prediction period data to the remaining money management library 18E. 

Upon reception of the prediction period ^data, the remaining money management library 1 BE. first calculates. a 
predicted value of the demanded cash amount for the prediction period in accordance with the procedure 3 described 
hereinabove (step S28) and then acquires current in-apparatus remaining money information from the cash amount 
management sect^ money 
■ ampuhi (stejf 
pr^ictiorVp^ 

the value is in the; positive (i) t then this 'signifies that extraction is required;' but if th negativ (--), then 

this-signifies thatisupplem 

rtibnt library 18E delivers the result bf prediction by. step supplement or extraction 

mpney am^ money management section I8d.-- Uv^^ 

' Upon teteptibn bithe data from the rerrainingmcfley'mahagemenl library 18E, the remaining money management 
section 18d causes the data to be displayed' on the screen of the display unit 1 8L of the remaining money management 
terminal 18 (step;;S31 ) and,- when necessary, edits prihVdata : (step S32). Then, the remaining money management 
library 18E sends the print data to the printer, controller 18 J, so as to execute printing processing. 
.; : ;y : : vAs a resu It of the screen display processing at -ste^ a^ screen display as^shown; for ^arnpl^in FIG;^2Q ; ; 

bri21 lis^rovjded p^ -20;.; 
information , of ;a -particular ATM Is display edViand particularly, .for example, remain ing money informiat ion,at^r;eient for 
; theindiyiduail.c^ hereinafter described 

-^tof IGS?26^ 

Csup^lem^ shown in F I G . 2.1; I ri for- 

mation ' regarding • four . ATMs (the No/ i to. No; 4 machines) is ^displayed For each of the ATMs, remaining rnpney, 
information at present for the individual currencies, a result of prediction from the date and hour of the start of prediction 
to the date and hour of next supplement/extract and so forth.are displayed. and,also a result of prediction for all of the 
four. ATMs is displayed for the individual currencies ■ ■■■,:.,y.y-;-;: r ,-;rS.-r 

; ; • v- Her ; : a p rbcess bf calculati rig a p red icted Va I u c '. \\\ ;H i r ) a tfesi cjna t cd pe riod (des ignated t im e j bja sod on a p rod ic t ion 
tabie will b£ d scribed- F1G. : . 16 : shows ; a pr diction ,^io;proclui:Qd;after each predetermined time in(o(;.^*iriaft^r each 
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on hour) lor each currency, and how to calculate a predicted value within the designated p nod based on a predicted 
value of a demanded money amount calculated using the prediction table will be described b low. 

Here it is assumed that a linear prediction method is adopted and, if predicted values of individual pr diction tables 
for a certain designated period are totaled, then predicted values of the demanded cash amounts for the ntire desig- 
nat d period ar obtained. 

Accordingly in the prediction method of the remaining money management system in the present embodiment, 
prediction of the demanded money amounts within ^designated period is performed in accordance with thejpllowing 

procedure.' '■ : " •• ' ' ■' •• -' •.' . : .j •• •' 

" First : a predicted valuator each prediction table corresponding to a prediction.factpr (determined, based on a 
designated year, rnonth and day) is calculated. In particular, if the time interval between the prediction tables is one ; 
hour as seen in FIG: 16, then predicted values at time intervals of one hour are calculated in advance. . • d ; 

• Then ; when the magnitude of the designated peridd and the magn of the'time zone (predetermined time 
intenyal):ofthe.prediction tables coincide, with each other, predicted values forall of -the prediction tables "ncludedin 
; ;thVdbsigna%perW^ l,the 
designated period is 9:00 to then a 

[predicted value for 9:00 to 1 1:00] 
= [predicted value for 9:00 to 10:00] 
•■■•V.. : - : . .. , . . + [predicted valuefor 10:00 to 

On the other hand, when the magnitude of the designated period and the magnitude of the tjme zone (pr deter, 
mined time interval) of the prediction tables do not coincide with eacK other, a ratio at which the designat d period 
occupies in the predetermined time interval between the prediction tables is calculated, and then a predict d value 
corresponding to the ratio is added to calculate a predicted value within the designated period. For exampl ..; if the 
designated period is 10:45 to 11:30, then , 

.' V ■ [predicted value for 10:45 to 11 :30] 

=.(predicted value for lOOOto 11:00]/4 
. .. + [predicted value for 11 :00 to 1 2:00]/2 

In ie equation above; [predicted valueVfoM 0:00 to11 :00]/4:is,a predicted value.fpr;the.pericd of :10;45 tq;11 :00.:arid 
[pre^bted value for 1 1 :00 to 1 2:00]/2 is a predicted vaWe for the peripdrbf 11 :00 to 11 SOI BY adding them,;a predict, d 
value within the designated period of 10:45 to 11:30 can be calculated: • 
- sincethe demanded money amounts within a designated period for the ATMs 1 1,to 1 3 are calculated and predicted 
based on the transaction data in the past stored on the hard disk 18G by the remaining money managem nt library 
18E and the demanded money amounts for the ATMs 1^ 

described ab^ve, the arnounts of money to be loaded can be compressed without depending upon a staff member and 
■ the burden to the staff member can be reduced remarkably. In this instance, in the. present embodirnent. since a qual- 
itative factor suchlas a day of the week-;the;date or the like can be converted into a numerical yalue asta degree of 
influence, demanded amounts of money can be predicted taking various qualitative factors into consideration, and 

. consequehtly, prediction with a high degree of accuracy can be achieved. ,; ■■}■■ , xj^vVf^^..^^-; ' : •:. . .' 
: |The;^ining mc^eyjmariageme^ present ernbodirnent is further prpvicted; with such various 

■ functions.as described below.^^ V . ;: :^: ' ■ : -'S:.i •-^V.'.^.v^:^ ". 

. [Autbmatic Factor Selection Function] X ■. ^C^K- c^V'/ r J^^i^;^^^^^-^-^'''- 

• VThea^a'tic factorUlection function is a' function ol automatically selecting^ most effective factor or factors 
and a combination "of such i factors: Particuiarly, 

' ^ with reference to FIG: 17rthe automatic factor -selection function automatically selects, as. types ol ■qualitative (actors 
to be used for calculation of pr dieted values ol demanded money amounts by the remaining, money management 
library ISE^typ' ^ of qualitative facto 
predicted 'v^ 
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the minimum (typ s of qualitative factors which have a significant influence on the demanded cash amount: for example, 
Q)to<3>and so forth in FIG. 17). 

Cons quentty, th errors : between actual values of demanded money amounts and predicted valu s of demanded 
money amounts obtained by the remaining money management library 18E can b minimized, and prediction of de- 
s manded money amounts can be performed with a higher degre of accuracy. 

[Initial Value Prediction Functicpn] : y-Ky^rf^^: • 

■ iThefemaining mc^ey^managernent terminal T8^h an initial vajue prediction function i brpredi^ 
io m ; lis supplemented i to ^e ATM^ period from a present rri^ 

:;':Uime'(predictioa 

1 ;v;>v currency arnpiints to ihe ATMsvil to,13"; V. ^ ,'^;>\- : -^?v.":x i Vi^i^/y? ^'<S^^l^^' \l ^-V- 

^^•^^ 

%^Srq&^ 

''Sv^r-amw byWstaff rnember of the.day tili^n^ 

member (usually the same hour/of the next day) are predicted by the remaining money management li bran/,! BE; Then, 
a staff rnember uses the predicted values.by the remaining money management library ; 18E as aimed values. qf initial 
load money amounts to the ATMs 11 to 1 3 of the day. 

Consequently, the staff member can determine an initial load money amount upon starting orbperation or a like 
20 case without relying upon the; experience or the sixth sense of the staff member and may supplementally (pad cash 
accorbi^ to 13. Accordingly, the burd^ , t 

-■ ri^i|cM. rer^rkably. y^ ~y. - '■ ■)? : -v : V^.-' * :; \ - ■ : -V ^ ; : S " :; >r ! i. : ■= C"«vk " ' : V 

P . - ; ; ; [Re Function] .a •-. > 

The remaining money management terminal 18 has a remaining money amount variation prediction function of 
predicting demanded amounts of money for the ATMs 11 to 1 3 per unit time to predict demanded money amounts till 
a next collective supplementing time on; the real time basis, normally supervising errors between actual r mainirig 
• amounts and real time predicted values, calculating amounts of cash to be supplemented or collected with which the 
30 errors are to ; be minimized and displaying the thus calculated money amounts pn the display unit 18L : ^ )% : ;.;' v ^-;;- 
For example; each time a periodical supplement/extraction time ta or tb comes as shown in FIG. 19, a suppl ment/ . 
extraction money amount w^ minimize the error between a real time predicts 

^oney amou next collective supplementing, time) and an actual remain in gjmpney ampunt by the r maining ••. 
; mbhey management library 18E is calculated by the remaining money .management -libra display d pn:the 

35 display unit Xdfc; At the periodical supplement/extradb^ 
v suppj.emen 

. V ^ " 1 1?© ^AXfcl \ fe^ d i^lay^ci 'on ^ t h e>ci is^p lat^ u p 11^1 S t^^n - 1 Ke^ othjerband, at. the periodical suppler 

f|Sli'jefrqr)ia 

8L ! ; ' From. the^displaiy, a staff member can; discriminate ^ny ^^: in which 
% •: v ; therernainihg-ri cah discriminate such short or excessive amount of rnqney-ata glance, 

v-.: v ; : 'qbns^ cash amount is varied by the, weather or ^ 

: ^ : - ^ibad mbne^arr^nt predicted^ loaded, a staff member can correct th^ money. aimou 

- readily staff membercari cope with 'a variation of the remaining money 
amount only by. supplementing or extracting the cash of the instructed amount. Consequently, the burden to the staff 
45 member, is reduced remarkably. . : • • 

cash'ambunt^ in such a manner as descritDed above /} byjh^^ 

^so*!^ present ;embc^ment;^when 

%:;&Str^^ de^nbed cash arnpunyn <^ 

■S^Vf^prev t ^ stoppage of operation of ^ by s consumptibn ..of cash vtoich.arises,^^ ' ; rrofe 

\ -(iv;.6f;pfeb the accuracy in prediction into conside ration . Inbther words, a cash amount obtained by adding a . 

:; : safety cash amount to a predicted value of a demanded cash amount calculated by the remaining money management 
55 : library 18E is used as an appropriate cash amount adapted upon actual supplement or extraction of cash. 

: ; x Such a safety cash amount is determined, in ordinary operation of a bank, based oa the experience of a staff 
;.v;"^^fem^ determination ast^ff.m^ the.value 

• : v;:\v^the safety cash amount exhibits a.variatiori among different staff members, and this makes a problem in accuracy.. , 
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Besides, since some experience is required for the determination, a heavy burden is applied to the staff membe 
Therefore in the present mbodiment. an appropriate safety cash amount can be calculated and d termmed using 

the remaining money manag m nt library 18E and the hard disk 18G of the remaining money manag ment terminal 

18 as described below with reference to FIGS. 22 to 25. 

As shown in FIG 22, a prediction data bas (refer to<3>of FIG. 22) is stored on the hard disk 18G. and the remaining 

money management library ! 8E reads out a table (refer to@of FIG. 22)betwe n a predicted value and an actual value 
• of a certain prediction factor Herei in the present embodiment, a minimum unit of prediction designated by three items 

of an ATM, a currency type and a time' zone is used as aprediction factor, and a required prediction value is capiat d 

as a sumtetil of the predictibrt factors: It as^be noted that FIG/22; illusttates a^case. wherein a safety coeftoen^ 
^a&rtainp^irii^ anddet^ the table@has, forexarnple; predicte<Jvalues^r366 ■ 

/•'days an^'actuai'vWiues corres^ 

;^*;whe"n^^ storage date pfarv^ual y^^r^^ltorag 

*&ie^&&esp^ 
•^Then^erorsb^^ 

^erro^tab»er tb®in FIG^in which^eeh^aVeset isproduced: In this instance, flags of the individual prediction 
errors are written into the predictiorverror table@ih accordance with the following rule. ln particular, ; "0 is placed as 

■-the value of a flag where an actual value is absent because of a holiday and consequently, a prediction error cannot 
be calculated whereas "1 ■ is placed as the value of a flag where an actual value has been calculated. 
; : ir A standard deviation of those of prediction errors stored in the prediction error table@prpduced in this manner 
whose fl^gs have the value of *1' is calculated, and thestandard deviation thus calculated is determined as a standard 

^^HsSs^ 
■frposltion^tHe^predic^ 

• L„ -u. ct««^n 0 hiranoo of ^nsumotion of cash is calculated in accordance with the foHowing equation: 



[safety cash amount] = [standard errorj x 
: [safety coefficient) 



35 



40' 



45 



For example, in order to suppress the cash consumption stoppage probability to a value lower than 1 .%, the safety 
coefficient is set to ^ from a normal distribution; table, and 3 x [standard error] is added as a safety cash amount to 

the demanded cash amount. ? .; i; ' • '•' /? ; ; .'.'..^J,^,^ "' 

While a case wherein a safety coefficient is calculated for a certain one prediction factor is descr.bed in the for. * 
going, another case wherein a safety coefficient for two or more prediction factors or for two or more designated ATMs 
: wHf be^esCTi^ -befow^ 

! I jn the present embodiment,:a 
-forlbluralityofATMsiscalculate^ 
value of demanded casn a^ 

designated periodj) or a sum value df predicted values for the individual designated ATMs ([predicted value p, total 
demanded cash amount of two or more designated ATMs] = predicted values of individual designated ATMs) :;r, 

^TheH ^hen'X = x, +x 2 + ix^jrom a statistical formulaof a dispersion V(X) ^Vfx,) + V(x 2 ) t •• t y^J. also 
the square of a standard error of each of the individual predicted .values can be calculated readily from 

[square of standard error of predicted value of 



or 

55 
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total demanded cash amount of two or more designated ATMS] 
= I[square of standard error of predicted error 
of each designated ATM] 

Also a safety cash amount of a predicted, valWof a demanded cash a for a plurality of prediction factors or for. 

a pluralify^f - ATMs (= [safety. coefficient] xj^ readily . . 

In .this'' 'manner/' in the present enibodiment; since : ''a-stani^rd^rror. for each prediction factor (qualitative factpr. 
; described "he^ b^a parameter subhasr^ 

Sirhe^z w^ls.' calculated irtafrtf^ 

>^fe&cd^ 

determined quantitatively and besides such calcu'latipn-^dSeteimihatton does not reiy upon the experience, .the sixth f 
sense or the like of a staff member, it can be suppressed to a minimum level, and this contributes to reduction in burd n 
to a staff member and to compression of money Further, since the safety money amount can be determined based, 
on a-probability in accordance with an operation condition, stoppage of an ATM because of consumption of cash can 
be prevented with certainty. Furthermore, since also a safety cash amount for a total demanded money amount of two 
or more ATMs can be calculated readily the safety money amount can be determined quantitatively when a plurality 
of ATMs are managed as a group, using a -sejf trayeljng car (self;, travejing r^ 
descrjbedfin addition, alspa-safetylcash 

:-and;deWrmine^^ ' ' ^ ' <''^ f . -■' ~' /■ '" 

'By-t^ 

for each hereinafter d^crib^ 

FIGS. 23(a) to 25, when a safety money 1 amount is determined for two or more ATMs, further compression of required 

money can be achieved by using the, following method. 

in. particular, in the present emb^iment,; the remaining, money management library 18E predicts, for example, 
regarding all of the ATMs 1 1 of the automatic machine comer 10 as a .single ATM (group control), a total demanded 
cash amouhtV and produces a table djshown in FIG, 22 wherein the predicted value and a sum total of actual values 
of demanded £ash}ampunts of all of me ATMs 11 are inducted irvpair: Then, regarding a li.of t:he AT"Ms ^ 1 of the automatic 
machine cprrier 1 0 as a single ATM, a prediction error table® is produced and a standard deviation of the error set in 
the predictic^ error tab^ described herein- 

above with reference toiglG: 22. The safety cash amount for all of the ATMs 1 1 calculated in this manner is.distributed 
to the ATMs .1 1 at a predetermined distribution ratio. 
: In this ^ 

.the^lbu^ 

-rm>^ 

and (iii) a further rnethc^ vi^ safety money amount distributed at ratios of the squares of safety cash amounts 

calculated for the individual ATMs 11. .... • '•' 

.Subsequently,;^ difference between a case wherein a safety coefficient is determined regarding all of the ATMs 
:llpf th^au^ fer to 

FIGS. 23(a) and 23(b)) and anbther case wherein a safety coefficient is determined based- on predicted values for the 
individual ATMs ,11 (that is, a case wherein no group control is performed: refer to FIGS. 24(a) and 24(b)) will be 
described with reference to FIGS; 23(a) to 25. 

When such group control as described above is performed for n ATMs 11 as seen, in FIG. 23(a) (in FIG. 23(a), n 
;T=.fiO);^ and the standard errors of .the.in^ 

.vll are. represent ;- v ' - :: 1 -v; v. '^'y'YY ■ i v"'"': >y-fy\ : '/-y 

' By the way, if it is assumed that the standard errors' < ■ t ^^'iit^pi the ATMs_ 1.1 are all, equal to.each other, then 



arid the standard, error o G of. the entire, group is 9'.y/.;v v ; ; 



St" 
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a G = Vn x o 

If th safety coefficient is set to 3 as seen in FIG. 23(b), then the safety money amount of the entire group is given by 

[safety : cash amount of entire group] 



^X 

Then, if it is assumed that all of the standard errors ov o 2 , ° n of the ATMs 11- have an equal value a similarly as 
described above, then the sum total otfof the ATMs 11 is given by - • 

®-:.v ; 20 ""' ' ' ' " ' ' ' ' ■ ' ■•. '. • - ' \ .,. 

- v - :. \X'l^X £Zi-X ".. -i^liv^ i^I,-' jXXaIX X?0?? c X X r X\ ^ ■ . ... , • ' ; 

m$$f 25 • ;: ' : 'tne : WATMsHr istgiveriftiy'.^^^ V-V--^— - • :;.'"" ; - V:r - ::o --- s > ;-' v •••"•^ ' v " '/;'-' : ' .;'; 

,.; v [sum of safety wsh amounts of n ATMs] = 3n x o , 

Accordingly, comparison between the totalfsafety cash amount 3^ x a when group control is perfprrn^nd tje 
total safety cash^ is performed apparently proves that, as seen in FIG^25. as the 

number of the ATMs 11 increases; the: total safety: cash amount 37n x o when group; control is performed b comes 
loWerand the difference ^ castvamounts increases, For example, where n = 10 as seen in 

FIGS ^3(a)^23(b) and 24(a), 24(b),; the compression difference is given bY the following expression: .... 



30 



35 



, n sh6rt; where10^Ms1^ in cash amount by about2o can be achieved by group control com 

with the cash amount required when no group control is performed. 

In this manner when a safety coefficient is to be determined (or two or more ATMs, a nece^min.r^rn sajety 
money amount can be determined quantitatively by performing such group control as described. above, and handling 
a^ura^ 

• - ^ present embodiment; theVrema 

. : ItorarylSE Ha^ hs described below The operable ^ 

will be described below with reference to FIGS. 26 ; : Vi . :*. 7 - r-»o 
ss The operable time prediction function of the re- . -oncy managem nt library 18E predicts, hs seen tn FIG. 

26 a predicted value of a demanded cash amount ,; ■ ■ r,i mo ATMs 1 1 tp,1 3 after each predetermined lime interval 
;: : - Tu from the present point of time and determines V i; -vh.cn the predicted value; and a present rcrm^n,ng cHSh 
'. : ; iamount of -the} ATM 1 {• 1 2 or 1 3 coincide . with eac! ; . •-•^operable tim :t0; ,.;^-.-- ; ;; ^; :: :r.<^-- • ^y^-- 
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Prediction of an operable time of a certain ATM 11 will be described in detail with ret r nee to a flow chart (steps 
S41 to S47) shown in FIG. 27. 

First, the value n for setting th number of predetermined time intervals Tu mention d her inabove (pr diction 
factors, blocks; a unit of prediction time, for xample, 10 minutes) is set to 0 (step S41 ), and the value n is increm nted 
by one at next step S42. Thereafter, th following processing is performed for n = 1 . 

It is discriminated whether the nth (n = 1 at first) block is within an operation time of the system (step S43), and if 
the nth block /is not within an operation time. the block seUing value n is.f^ by one at step S42. On 

Ihecontrary if the nth block js within ^an operation time, then a demanded cash amount after lapse of time of n x Tu 
; after the present.point of time i^ 

; . A Then, the value predictedfat step S44 ahd a remaining cash amount at present in the ATM 1 f are compared with 
::.each other jtq discn^ amount) < [predicted 

-^srvar^ 

•^S4^Butfif^He^ remain in predicted va^ 

V [predicted value] ; ^ stands (time|interval T ^ 

Consequently; as seen in FIG:^26^ 

time t0 is calculated as [present point of time] + (n - 1) x Tu + T (step S47). 

Such processing as described above will be described more simply with reference, to FIG: 26. First, .in a section 
Qshown in FIG. 26 (at steps S41 to S45 of FIG. 27), a predicted value for each prediction factor is successively added 
from the current point of time and a prediction factor, (value of n) with which the sum, value first exceeds the remaining 
cash amount of the ATM 11 at present is detected. Then, in another section ©shown in FIG. 26 (at step S46 of FIG. 

;>:27), it :is detected ^ by calculation at which point pi time.pf ;the nth prediction factor the. predict^ 

3:mon^y;amount;;at^ 

\':j>eHc&Ta'^ . .w^-V>-"'-" v ' ' v^: ;o : ':-# 

! :^j-T^ oth r pre- 

diction [ results on the d^ management terminal 1 8 as shown in FIG; 20 by the 

function.©! the remaining money management section 18d. 

By the way, in a usual case, when stoppage of operation of any of the ATMs 11 to 13 because of consumption of 
cash occurs, an alarm is developed, and every time an alarm is developed, a staff member supplements cash into the. 
stopping ATM. Accordingly, in order to supplement cash into each of the ATMs 1 1 to 1 3 before stoppage of it because 
of consumption of cash occurs, the remaining money amounts in the ATMs 11 to 13 must be. supervised periodically, 
which makes a heavy burden to a staff member. Further, since the operation schedule is different among differ nt.days 
of the week or tha iike. it is difficult to grasp . till which hour of which day each of the ATMs 1 1 to 1 3 can operate with 
the remaining money amount at presenfin it. ■'■■ L -jv^ : v'- 

However, where the;operable time point prediction function in the present embodiment described above is used, 
a staff member can readily grasp, only by referring to the display unit 18L of the remaining money management t rminal 

^18^untij ;^en each ATMican operate/with the; remaining money amount at present/ and can grasp .an ATM which may 

; p6$&^ 

/Gjonsep^entj^ of money Jwitb certaint 

supervision ahdheed not take'acpuntermeasure every time stoppage of operation because of consumption of cash 
occurs; resuiting in significant reduction in burden to the staff member. Further, since an operable time point according 
to an opierat ion schedule can be predicted and calculated, the staff member, can. know, the operable time ppin t imme- 
diately; even if it does not know the operation ,sch^ - V . . ■■'V^--'\-'\^;:iv^V^^-':"-^; 

B-6. lnitial:transaction Data Setting Technique 

. In the remaining money management system described above, in order to accurately predict the demand d cash 
#hun^ ATMs IT to 1 ^ransactipadata of the;MMs-1 1 to 1 3 must be collected and stored by some amounts. . 

|-;Hb^yer^^en : Jt : is^ introduced a Temaihing moneyVmanagem ent. system" into ^business, off ice^tp be, op^ 
;$hewlyi; since ho transaction data in the past are accumulated atal I as yet, a data collection apparatus is connected to . 

/ta:?ix 

^mont^ thejdat^cpliected 

Accurate ipp&ratio^ the; transact johj'pf.al 

ban k ; has different characteristics among different "busine^offices; particular data cannot be applied as data for an 
arbitrary business office. " . ■ . •.• 

; Therefore, in the present embodiment/ transaction data of a plurality of business offices in the past are analyzed 

' to set* a plurality of different transaction patterns to which the. individual busin ss offices may;belong (such as, for 
example;"'^ town type, a "terminal : type. ;an : office type, a rural; district., typ, V-a general jype nnd so forth) in 

^'advance^: --x^- 
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Then, for a business office to be established newly, that is, for a busin ss office with ^«^^J? ^ 
oast to b used for prediction of the demanded money amount by the remaining money management library 1 BE ar 
n?^^hS?dSM. transaction data in the past of another business office whtoh belongs to the , sam 
uLZtotZmoaxern as that of the new business office (that is, existing data coll cted in advance) are mstalled, 
SnlS^ofTS^ default data into the hard disk 18Q. This allows op ratton of the remammg money 



'..*; . -v-:- . . ; : type 



management system immediately after establishment of the business offic . r: ■■■ aetahlichAri newlv 

ftinthefoll^ 

Will ha described -^^^^ ' . 



is 




^leolnelsb^ 

ui, h iifouuoii wooyi. . _ -waH ac initio transaction data OfltO 



svsteTc^^ 

- ■'SSSSVS SSSce to be established newly 
shipment ^ °« a still further business office D are set andstoredas int,al transacts data 

■ , ,is^S^ 

, ofthe^ral.^ 

^ to be hoted^at;^h data of a transaction (orrnpattem^^ 

S59¥theiristaileddataare^ 

fhfwtia.translction data can be set so as to conform with a form of ^^f^^ SSfeecause a 
In this manner, even where, transaction data-in the past are not .stored at all on the hard disk 18G because a 
busihefs otfTce i^to be opened newly or by some other reason, since transaction data in the past of another -busin ss 

data the demanded money number can be predicted with a certain, degree pf accuracy until transaction data of the 
money management system can be used immediately.; 
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B-7. Technique of Setting Predicted value of Demanded Money Amount ;When : ATM Environment Changes -V 

-^ A fter>the .remaining money management system ioWhe prese^^^^ 
installation*^ 

f^af ^accumulated ^ 

amount, ien there. is the possibility^ the predicted vaWmay .*<!*!^^ 
- Therefore, in the present embodiment, when the installation,enV.ronment ; cond,t 1 onsof ^ 
as described above a total value of predicted values of the demanded money amounts obtained ^ 
mc^rmanagem^ 

yS a predetermined distribution ratio*, the ATMs 11 afterthe change of the .hstallat^ 
linduSls, and the thus distributed values are used as predicted values (demanded money amounts) of the ATMs 11 

a f»pr the chanae of the installation environment conditions. .. . . 1L - ... 

§fe } - Wm^ZL money amount predicted value^ettina^ <f be described w,th:refer ^e 

:v,:' ;' t0 th*flow:chart-(stepsvi^^ 

• :-':--v^...->;^-.v-v?v : v y-s--v<\ • \ -v. ^« ^ j ^x^^ah^w amriiiht/^rii ation method: 
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4$ 



mm 



IstepW^ 

vagementibrary.18:Eforthe.indi^ 
uted equally to the ATMs 11 after the change of the installation environment conditions. In short, a mean value of the 
demanded money amounts for all Of the ATMs is distributed to each of the ATMs 11 (step S63). ■■=.. _ y 
or when a attribution ratioisetti^ 

% step 8*4), .tfnVtbiaTbf p^dic^d valuesrof the de^ 

-nianagemen library 18E «^^ 
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at a distribution ratio set by the staff member to the ATMs 1 1 after the change of the installation nvironment conditions. 
In short, the demanded money amount for all of the ATMs is distributed at the distribution ratio set by th staff member 
to the ATMs 11 (step S65)r 

Else, when a distribution method based on actual data is selectively set as the demanded amount calculation 
s method (YES at st p S66), a sum total of predicted values of the demanded money amounts obtained by the r maining 
money management library 18E for the ATMs 11 prior to the change of the installation environment conditions is dis- 
. tributed at a distribution ratio- automatically ^calculated I based on actual data accumulated for the ATMs 11 afterthe 
change of the installation environment conditions to the ATMs 11 after the change of the installation en vironrnent 
\-"- conditions (^p'SB7)^:'y'^;^^^,; - v^ ; ^;-^^ ' \" y -V- v' 1 \> ■ ■•• 

1 70 ! ^Whiie the?cash\Weach''6Hhe ATMs ir.is;ioaded based oh predicted values distributed to^ 

"as described l abipve} ibading of the cash of trie predicted .money amount into each of the ATMs .11 ; is : pieilprmed; Wher 
. a:seltir^ tlie^system^ifee^ 

cashes' jpe^ormed by a staff memberre^ v- 
itf^s.^ the ATMs' 11 fare changed, ;by:distr|buting a sum 

^ totalof predicted values -of the demanded money amounts obtained by the remaining money, management J ibrary 1 8E 
for the individual ATMs 11 prior to the change of. the installation environment conditions at a. predetermined distribution 
ratio to the ATMs 11 after the change of the installation environment conditions, the demanded money amounts for the 
! - ATMs*1 1 after the change of the installation environment conditions can be predicted with a high degree. of accuracy 
zo while using the data base produced on the hard disk 18G by accumulation of data for the individual ATMs .11. 

... .-. B-8. Cash Circulation;^ -:\ -^,;.vv 

;v;When c^su^ 

- 25 mentaiV ic^dihg of cash i^ of cash has c^curred is usually performed by a 

staff member called from the ATM 11, and even if any other of the ATMs 11 has a surplus amount of cash, the surplus 
cash is not passed on to the ATM 11 with which the cash is short. . 

Such circulation of cash is not performed from the following two problems. 
/Problem I: It is difficult to determine which -ATM 11 :has a. surplus amount of c^sh, how much cash should b : 
30 extracted, and so forth. > • ■■■■■'^•■^^V- ••••• -'-^m: ■ : --p^-^ 

^% Problem 2: ; When to.extract a surplus amount of cash from any ATM 11 , the ATM 1 1 from which cash should, be 
extracted must be rendered inoperative- Extraction of cash is performed by a staff member stopping the ATM 11 and 
manually inputting an amount of money to be extracted to the ATM 1 1 . Then, the staff member must wait until an 
extraction operation of counting and extracting the designated money amount in and from the ATM- 11 is compl ted. 
35 in the remaining money management system of the present embodiment, circulation of cash in an ATM group.can 

• .•: be reaiizetfejiminatiri^ .otthefunc^^^ . 

' ^ cash ah^untic^ hecblnab^ 

.. ' group.;-'"-. ' : '"V:;.:';/"; : ^- ^^: : - v ; ; : - : ■': ' \V'C.v' ; ' : ' . . v\ y ; : ' ' \;: ::: "v : - ; 'P-^'f-' 

• ; 40 Fi^ in the automatic machine corner 10 as one ATM group a$ seen in FIG. 

30- a required amount of cash Is loaded; The initial loading, amount in, this instance rinay be; predicted nnd ; determined 
'? using the; ; ihjtia! 5 predjctic^- f unctipn^^described hereinabove ^h;reference ,tp.R 11 as a ; 

single ATM or may be determined by' summing initial loading, amounts predicted by the initial prediction (unction for 
the individual ATMs 11. A result of the prediction is displayed as a cash amounted required for. the ATM group or for 
■ ' "■4$. . eacfr of the. remaining money management terminal 18: 

. After a staff member refers to the screen display on the display unit 18L and loads the required amount of cash. 
• v^-^ so that a surplus amount of cash may;np;£e,!o*ded into ; ^ 

shortage of ciashy^ 

v^:to'^ large\-cJiffe'rence is produced between ah 'actual value anda' predicted vriluo .liy^^iturition. ; : 

.^#^ ; .i:/6f t ^M® w ty?j? has^a ^ 

■ ; terminal! 8;^The^ 

' : ; ^ iHe cash cassette22 (actually a rearsafe 37 whicirv.=i: v :;r:.hcrcinHftcr ^ 

described) of the ATMQ) and carries and loads the cash cassette 22 to and into the ATM® In this i::..- ■: ■••:<i 'mo staff 
55 member heed not count the amount of cash to be ex traded, and since the amount- of cash to be.cxe ' - u^: ..!> counted 
and accommodated in the cash cassette 22 of the. ATMQin advance, the staff membermust only k ■ - ; i^y and. 
. ; . : descjjl;;^ 
' v ' ; to ^ I G S . : 34 ■ and'35 
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Here, an extraction amount determination technique upon circulation of cash in the ATM group w.ll be descnbed 
with ref rence to FIG 32. The remaining money management terminal 18 supervises th conditions of the ATMs 11 
and when the cash amount of the ATM@becomes so small that it approaches an inoperativ condition, the remaning 
money management terminal 18 sel cts another ATMQ which has a surplus amount of cash In th,s '"^"" .^ 
remaining money amount transition pr diction function of the remaining mon y managem nt library 18E descnbed 
hereinabove with reference to FIG. 19 is utilized for the selection, •- . . m ^A^rtari 

Then^tJie remainirig money management terminal 18 
an amount'of cash except for an amount of cash required for the ATM(3)until.the bperation pot 
4^time at which cash ^hbuldbe supplemented to the ATM group); When 

: . amount with the' ATM©cannot be ; made up for only by the surplus amount of cash in .the. ATMp.the'remain^ money ■ . - 

:',^' v 'fthSar^ehient - 
y«W-^bf cashifrc™^ 

^ ^ ^ H^ ATMs 11 wilKbpdescribedwt^ - 

: »s : : ^1 ihcludkan insertion and extraction section 31 through which a Customer inserts or extracts cash, an acc pted 
' money pool section 32 for temporarily holding cash accepted therein, a dispensation money pool section 33 for t m- 
porarily ^^oldinacash to be dispensed, a turning over section 34 fw 

discriminating cash in the ATM 11 a front safe (F safe) 3&including a forgotten cash box 36A a re,ect box36B and a 
• Separator 36b - a rear safe (R safe: cash cassette) 37 having a separator 37A. a front stacker (F stacker) 38. a mridle 
20 stacker (M stacker) 39, and a simulated note stacker 40. 

The remaining money management terminals outputs, after itselects.an ATM 11 haying surplus cash as descnbed 

- hereinabove, an extraction instruction to the ATM 1 1 designating an amount of cash to be extracted, /: ; . 

Upon reception of the extraction instruction, the ATM 11 extracts cash of the designated amount and places .t into 
. ,hereir;safe-37whichcanberemovabW 

- 2S extraction of money is tb be performed, that the rear safe.37 is empty, if the rear safe 37 is not in an empty condit.on. 

- Sn the cash in the rearisafe 37 is stored into the front safe 36 or the stacker 38 or 39 If"**"*" ^ " 
Since such extraction operation can be performed even while a customer is operating the ATM 11. the ATM 11 need 

not be rendered inoperative. ••-H>-v v . •. ' ■' l . '•• : . . 

Afterthe extraction operation ol the ATM 11 canes to an end; this is notified to the staff member by sound general d 
? from a buzzeror like means, The staff member refers to the display on the display .unit:^8L ofvthe renia.n.^ money 
•< management terminal 18, removes the rear safe 37 from the designated ATM 11>in accordance with flayed 
instruction (refer to, for example! RG. 31), and loads tl^e rear safe!37 into the ATM 11 for which suppl^merit cash 

• . ,S ^TheSh f circulation 1 processing operation described above wili.be described in more'detail with reference to the 
35 flow chart shown in FIG>34 (steps S8i to S91) and the flow chart shown in FIG. 35,(steps S95 to S103). ... 
■■,\.::;r. : v> F irst operation of the remaining rnoney management termin 

: .#^ : #wioe^ 
:i;%)^M^u|ewision 

40 ^S^heSSntbf cash in the entire ATM group is not appropriate (NO at step S82). it is discriminated that the 
■-: i amount of cash of the entire ATM group is insufficient, and a request to load a necessary amount; of cash ^developed 
by means of a display on the display unitHSLbr the like (step S83). On the contrary.vwhen the amount of cash of the 
entire ATM group is appropriate (YES at step S82), it is subsequently discriminated whether or not the amount of cash 
in each of the ATMs 1 1 is appropriate (step S84). , < : ; -• ■ 

45 When the amount of cash in each of the ATMs 11 is appropriate (YES at step S84). the control sequence returns 

to step S81. However, when the amount of cash in any of the ATMs 11 is insufficient (NO. : at step S e 4, .he processing 
t : : of checking that ATM 11 @,with which cash is insufficient is performed ^ 

xifeSo : ! ^> .:Theh,1t is discriminated whether ornpt movement of . cash trom^he ATM : 11 which hasja sur^s^,^^ 
fc0Uj-46.the» 

$ ; : • ' ient to the'ATM II which has a surplus. amount ol cash designating an amount pf cash tP : be.;extr«ci l :^^pp,,^ C ),; 
Viihereafter f iVdtecriminated whe^ 
■■■ 1 ss ■ is received frorh the ATM 1 1 which has surplus cash (step S69). If no notification of normal cpmp! , occtved^ 
then an ATM failure is displayed on the display una 1=L (step S92),Also when it is discnminatcy ^J^= 7 ,,Vlt 
... rnpvement of cash'is impossiblo, a failure display is-pioyidod at step S92. . ' ^ . • .;:.v ' 

' ^^V!when;a.;hormai"cpmpletion notification is reee.vocj f.om the ATMs 11 which has a surplus a::. ■ ; .. . 
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instruction to move cash is notified to the staff member by means of th buzzer (step S90), and it is displayed on the 
display unit 18L from which ATM 11 (3) and to which ATM 11 @ cash should be moved (step S91). 

Subsequently, operation in the inside of each of th ATMs 11 when cash circulation processing is performed will 
be described with reference to FIG. 35. Each of the ATMs 1 1 discriminat s whether or not an extraction instruction has 
been received from th r maining money management terminal 18 (step S95), and when no extraction instruction has 
been received, no particular operation is performed, but when an extraction instruction has been received, it is dis- 
criminated whether or nouhe re^^ . 
. When the rear safe 37 is not in an! empty conditbn/ it is discrimihated whether or not transaction with a customer ■ 
is proceeding (step S97),vand if np^transaction ^-withia custbrner is proceeding, then cash in the rear safe 37 is xtracted; 
from tHe^s^e'and;V^ed :: ihtolh if transaciibn ;^ith a 

customer is ^■proceedings YES^at step £97) , it is waited. that; the transaction com e s to , en d /. a.ft d after the^tr^s^tiba; 
comes to ^'ehcfet^ an oper^imbf ex^ th^rear.,; 

-safe 37jahd jblacing^eJcasH i intq the s fr^ 39 i8 t peWo^ed.^< "\\'Av^>: r ? V, ■** : \ \ 

: : OrVthe bthe r handf ififis discriminated at step;S96 thai^ jl ; is discrimr 

inated 'whether ^'n^ witn a customer is pro- 

ceeding, an operation of extracting cash of the amount designated from the remaining money management terminal 
18 is performed (step S 100). If transaction with a customer is proceeding (YES at step S99), then it is. waited that the 
transaction comes to an end, and after the transaction comes to an end, the control sequence advances to st p S100, 
at which an operation of extracting cash of the amount designated by the remaining money management terminal 18 
is performed. 

Then, it is discriminated whether or not the extraction : 6pejation,^ th 
extraction operation 

abnormal Ending is notified tb the. remaining 

comes,tq an end hormaii^^ of the /VTM 1 V (supplementing function into ,t^e.r;ear 

safe 37) \s s^^ temporarily (ste the remaining 1 money management terminal 18 that 

the extraction operation has come to an end normally (step S 103). 

In this manner, in the present embodiment, since an ATM 11 ® which requires supplementing of cash and another 
ATM 11 0) which holds surplus cash are discriminated and it is instructed to perform extraction of cash from the ATM :; 
11 (3) having surplus cash and supplementing of the cash into the ATM 11 which requires supplementing of cash, 
the staff member is only required to perform extraction and supplementing of cash in accordance with the instruction. 

; Consequently, the burden to the staff member can be reduced further;^ 

Further/ after required amounts of cash are loaded first into the plurality of ATMs 11 S since re cash in th ATM 
group can be circulated and additional cash need not be loaded except when the cash in the entire ATM group becomes 
short, the amount of mohey for the ATM group can be compressed with a higher degree of certainty, 

. By the way, while, injthe cash circulation processing described; above, an instruction to circulate cash is displayed 
oh the display unit 1 8L of ihe remaining money management ;!erminal ; 1 8 and Icircujatipn of .cash .in the ATM group is 

jijier^medmaHu^ 

§FiG:i^j^ic^ 

of cash can be performed by means bf a self-traveiihg dar (refer to reference numeral 50 in FIG.'38). In this instance; 

such an instruction to circulate cash as described above need not be displayed on the display unit 18L, but is sent to 
:the self-traveling car controller (robot control section) 18H shown in FIG. 3 so that the self-traveiing car.50 controll d 
vto perform cash circulation processing (carrying between removal, from and mounting into the ATMs 1 1 of a cash 

cassette 22) by the self -traveling <^r controller 18H. " 

However, even where a self-traveling car system is provided; circulation of cash may be performed by both of 

processing by.means of a self traveling car and processing by a staff member or only by processing of a staff member. 
Thus, in the remaining money management terminallS in the present embodiment, by performing discrimination 
^processingiifor exarriple/in accordance with a flow chart shown in FIG. 36 (steps S7I to S77^ 
;: : ing'(ste^ cash circulahoa processing ^(step: S7^qnly\!by:,the seiyrayjeliric^^ 

/xirculation processing (step S76) by both of a staff member and the se If :t ravel ingc^ 

■"circulatiqn.pf cash: ... \ ^V/vA;*-" ■■ ■'■■' [ :^ : ^^)i^ : y^ { -^ '*--r:&?S} '^:^r^ :;: -r:^:y\ 

is Hrsr discriminated whether^ 

£(ste^ 

- perforrned^^ - ' '\' .7 ' L '-.'*\ : .v' ■ -, .-. '' 

When the system can use a self-traveling car. ins discriminated whether or not the se I f-t raveling cm is out of order 
(step S73), : and if the self-traveling car is out of order the control sequence advances to step S72 hi "which .cash 
circulation processing only by a staff member is peifcimcd . • : -'' ; '^ : ::r : ^;' ; • 

; :■; • • : When the self graveling car is not but of order >NO Ht;sicp;S7.3i ; ;i.i is discrirnin^ ATMs, 
: .are connected by means of th self-traveiing car (slop discriminated that all of the: ATMs nro nc» conproctGcl,; 
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cash circulation processing by both ot a staff member and the self-traveling car is p rformed (step S76). In short, for 
those ATMs to which the self-t rave ling car can move, cash circulation processing is performed for the ATMs using the 
self-traveling car, but for those ATMs to which the self -t raveling car cannot move, an instruction is displayed on the 
screen of the display unit 18L and cash circulation proc ssing is performed manually by a staff member. 

On the other hand, wh n it is discriminat d that all of the ATMs are connected by m ans of the self-traveling car, 
it is discriminated whether or not an ATM or ATMs outside the business office (refer to r ference numeral 13 in FIG. 
2) are included in the remaining money management system (step S75) 

■ ^WhenariMM or ATMs outside the business office are present ^(^ by 
bothofastaff member and the s^ 

for the ATMs 1 T in the business office (in the automate machine comer 1 6) is performed by the self-traveling car 50 
vwhile the processing for the ATMs 1 3 outside thelb^ 

^/brilh (NO^s^^S)^^sh P'rculationprocessr 

ing only 1 by the seH-uBveiingtar^is perfbrrheft^ V ; - : ■■ "v -\ *p 

v • In rrannerl wfe can be performed using a self-traveling car, extractton/supple- 

mentihg of cash from and to the ATMs 11 is performed automatically by the self -traveling car, and the necessity for a 
staff member to manually perform extraction/supplementing of cash from and to the ATMs 11 can be eliminated com- 
pletely: Consequently, the burden to the staff member can be reduced remarkably. However, when the self-trav ling 
car is out of order or extraction/supplementing of cash by the self-t raveling cannot be performed, this is displayed on 
the display unit 1 81. Then, extraction/supplementing processing of cash from and to the ATMs 1 1 is performed manually 
by asteff member refbrrin •■ .•; •:• 

B-9: Mbdifi^ <-" ! ^ ^ :> :^: ' : : 

" w In^fe remaining provided tor each business 

office, and the remaining money management system is complete in units of one business office, Accordingly, although 
transition of the remaining money in units of one business office, the remaining money of the entire bank is not grasped. 

- In an actual system, the^ATMs 11 to 1 3 in different business 
in FIG 37,- connected to an accounting system host computer 42 (or 44) in a computer center 41 (or 43) via respective 

dedicated lines (not shown), ■ • ;; - :: - : ' r ; -v^v- V- ' 

Therefore, the accounting system host ^computer 42 itself may be provided with functions similar to those of the 
remaining money management terminal 18 described hereinabove, or a remaining money amount managing sub sys- 
tem 45 which operates in response to an instruction from the accounting system host cqmputer<;44 may be provided 
with functions similar to those of the remaining money management terminal 1 8described hereinabove. 
;v Further, in an actual system, the ATMs 11 to 13in the business offices 48-1 , 48-2, .... 48-i, .... and 48-n are, as 
shown in ,F|G:l;37Kcbnnecteb tb a remote supervision apparatus^ supervision. center ^46 via tr^e l>AN 17 

$ or the public network 14;described r ^ p ! ' ^{V-\t^-^;'- ^iyi': r: S.^\-^^^\. ' : f~:--?^W^ r ^; v '^ : ' ' •' 

• ^SThere^ 

gaining rh^ described hereinabove ; y 

Where functions sim the remaining money management terminal 1 8 are provided in the accounting 

systehi host computer 42; the remaining money amount managing sub system 45 or the remote supervision apparatus 
7 47 as described above, the amount of money can be managed over the plurality of business ,officqs;^-1 v 4§-2, .. . . 
48-L and 48-n, and it is possible to predict a demanded amount with respect to the total money of me bank and 
manage the remaining money in units of a bank. Consequently, the money reduction effect can be improved remarkably. 

It is to be noted that the functions of the remaining money management terminal 1 8 may be providedJn the universal 
banking terminal (staff member terminal) 19 provided at the window of the business office, and in this instance, the 
iv remaining mohey mahagement terminal 18 need not be provided separately.- further, :since the,uniyersal;banking ter- ... 

i ATMs 11 to 1 3 is received, the : instruction can be; notified immediately to a staff member 
■ .. ^ Further iwtiil^ 

V Hard disVl 8^^ by accumulating Wlsb transaction ta brstaff : rnember terminals such as the uniyersal banking terminal - 

-•19'pfovided^ttne^W off ibe'bir the hard ^b 

individual staff member. terminals in a designatediperiod o( time can be calculated and: predicted 
money management library 18E based on transaction dala : in the past of the staff member terminals such as the 
universal banking terminal 19 accumulated on the hard d.sk 1SG In this instance, remaining money management for 
the total money amount in the business office .including tho staff member terminals such as the^Ms 1 i,to 1 3 and the 
universal banking terminal : . .:"^".V - : -"I'^-^/if-i^v.V -vi:V-."'i" : "--^^"""^~" "^v-! : ^'vv^^^ -* -v.-V.- 
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B-10. Remaining Money Management System with Self-Trav ling Car System 

Subsequently, an embodiment of the present invention wher in the remaining money management system de- 
scribed above is provided with a self-traveling car system will b described in detail with referenc to FIGS. 38 to 63. 
5 First, a general construction and a general flow of processing of the remaining money managem nt system pro- 

vided with a self-traveling car system will be described with reference to FIG. 38. . 

vfhe system -shown ^ plurality of 

ATMslf inah'automafe F*0^ ^7)^9- a ut 9 mat £?! ,v 

*" extracting and' supplementingxash from bmnjaany^of the^ATMs 1 1 -^L- : :-;Mskt '-o . : 

to ; ^^The setf-trayeling cairSO communicates by, ^ 

■ -\ car cc^trp.ilerl i^^j ®fe n W^^i?!!^^ 1 ! "^^^i^t.^t'^.'J^^^V 

Sfel; broji^^ >xtracti;ca^^^ cbsing; ' 

- instructioh^^ through 
¥is'\ the LAN 17and the' selNtrav^ling caVradiOistation 52:^usroperations;ipf the s^ 1 1 are 

controlled in accordance with the instructions. : Consequently, an instruction from the remaining money management 
1 terminal 18 is notified with certainty to the: self-traveling car 50 which moves to a desired location in the area (for 
example, the machine room 85 shown in FIG. 47) on the rear face side of the automatic machine corner 10 or th like 
• in which ATMs are located. 

20 Further, a free track for the self -traveling car 50 is formed from a magnetic tape 51 applied to the floprpn th rear 

face side of the ATMs 11:: As hereinafter described, the.self^trayelihg car 50 travels along the magne^^ ^ack) 
51 v^ilW ^ 22 from an ATM 1 1 and;rnounts the cash 

^ £ ' cassette ~22to another ^M^i>rb^;the rear face ; ^ide of the ATM 11 to perform a cash.extraction/suppl m nting 

r . ' ' ! , operation;"'''' V" ' ;V ' v ; \ ■ = ' ■ ; .; !" M 7. 1 ■ - : : -v ■ ■ ' sx • : y * " - ■ ■•• l " .- ; - - : ' " - ■ 

; 2s ' ; Further, in the present system, a cassette station 53 which defines a location atwhicn a cash cassette 22 is removed 
from or mounted into the self-traveling car 50 is provided. Thus, the self-traveling car 50 removes and mounts a cash 
cassette 22 from or into the cassette station 53 in a similar manner as in an operation performed for a cash cassette 
22ofany ATM 11. ' 

- The cassette station 53 includes locking mechanisms 53C and 112 which will be hereinafter described with refer- 
30 ence to FIGiS: : 6i- to 63: in order to > prevent inadvertent "removal of the cash cassette 22, and a counting mechanism^ 
(not shown) for cbunting the amount of cash in a cash cassette 22. A result of the counting (remaining money infor- 
• mation) is transmitted to the remaining money management terminal 1 8 via the LAN 1 7 so that the remaining money 
management terminal I 8 can settle the remaining amount of the entire ATM group taking also the amount of cash in 
a cash cassette or cash cassettes 22 at the cassette station 53. Consequently, remaining money managem nt can b 
3$ performed with a higher degree of. accuracy. 

..Litis to include an automatic cash loading ancVertrac^ chanism 

: ^y'> cassette 22; in this ihs^nc^ loading and extraction of cash' into and from the group can be ^rfbrm^d automatically 

- ^ 53 itse,f 
■kw* or operation of the automatic cash loading and extract ion. mechanism is. con trolled in accordance with an instruction 

- /(via the LAN 17) from the self-traveling car controller 18H of the remaining money management terminal 18. 
>• - ., :\ However; the system shown in FIG 38 includes an automatic ibading machine 58. which is connected for com- 
v^unicatioh'wlth the remalnin^mbney management terminal:! 8 via the LAN 17 and automatically loads a predetermined 
amount of cash from the safe 21, into a cash cassette 22 in response to an instruction from Jhe remaining money 
■'■■'45 - managementiterminal.T8MV '-^fe ■ '^ ^ -.^-^ ' -^kh\-:--' 

Further, a station controller 54 is connected to the LAN: 17. The station controller 54 has, in addition to functions 
■ j ••)/, as a cassette station controller 54b and a sensor: sup^^^^ which wifl be hereinafter, described with, 

^ Mrefere^ 

s-; , V ^; reference ^ 52 ;as; we!l"as:an ^peration^rWll55 fbWnputting an instruction the operation 

v 50 

0.::::^ ; ^^(such;as emerge^^^ 

^ QP^a cphpentra^! journal dutput- 

: - ■ : ting section 57 for cojlectiveiy printing^an automatic machin e journal are -connected to the LAN 17^; . > 

: ^ remaining money management system provided with such a self-traveling car 

. 55 system as described above will be described with reference to reference charactersQ)to©in FIG 38 
■••■■v- v.*. v V^; First/tH ^remaining Wibhey rhan 1 detects amounts: of. cash to be supplemented into the indi- 

l ?^§^?;!°^??r ancl wnen 

^V;? ' ; : > supp^ 
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chin 58 via the LAN 17 Q)j to automatically load the predetermin d amount of cash from the sate 21 into a cash 
cassette 22 (2). 

A staff member ref rs to the display on the display unit 18L of the r maining money management terminal 18, 
conveys the cash cassette 22, into which the predetermined amount of cash has been loaded in response tothedisplay, 
s fromth automatic loading machine 58 to th cassette station 53 and places th cash cassette 22 in position into the 

cassette station „ <OL1 .... 

Thereafter the self-traveling car 50 having received an instruction from the self-Uaveling car contrplley 18H ot the 

■• remaining money management terminal '1 8 removes the cash cassette 22 Ip^^^a^f^^^^^?^:^ 
alongthe free track 51 tome ppsitiw 
10 the cash cass^^e 22 into the ATM 11 . Thus,' supplementing of cash (or extraction of cash) is performed autpmatirally 

• A :tthe preseWprcce^ing'is^ 
>s : * As seen in 

with the LAN it as a ccmmunication line for anfautomatic supervision system; a body controller 11 B for controlling 
operation of the ATM 1 1 , a terminal box 1 1 C, an automatic door (rear door or rear face side door) 11 Dof;the slide type: 
provided on the rear face side of the ATM 11, an automatic door controller (door opening/closing control processor) 
1 1 E for controlling the opening/closing condition of the automatic door 11 D. and a door close detectipci^witch (open/ 
2d closed door detection sensor) 11b for detecting and notifying an open or closed condition of the automatic door 11D 

••?*i#!;V : t6thejstetfo^ \ ; : : * • " : v: ••*/ 5: - ; -' ,, ; Vv <c v y ^,L " 

; £ • ' / interface 11 A and the automatic d 

4 ; *:^:p'iners^M 11 D by the.autpnratfe Emay be transmitt^ ■ , 

: tpthe^ '"' v :tf^W^-- 

• ; ; ; : ; The automafe 

motor ^ i1a v (reier tb^lG:52; not shovvn in FIG. 39) under the control of the automatic door controller 11E. The door 
opening/closing motor 11a for driving the automatic door 11D to slidably move operates with power supplied thereto 
from the power supply section S4B of the station controller 54 as hereinafter described with reference to FIG: 52, 
Wherfa cash extraction or supplementing operation by the self-traveling car 50 is to be performed, th automatic 
30 ■'■ door 110 is driven to open to provide a space necessary to remove or mpunt;a cash cassette.22 under.the control of 
>??•• the automatic door controller 11 E which receives an instruction from the self-traveling car 50/After completion of-re- 
moval or niountihg of the cash cassette 22. the automatic door 11 D is driven to close under the automatic door controller 

^ ^ Irt the condition wherein the automatic door'11 0 is open to provide the space necessary to remove pr mpunt a 
cash cassette 22. a cassette holder 11F on which the cash cassette 22 can be held can be ^tilted through the open 

^^H^pacetp^ 
^: : #?^;remo^ 

i&lfir 'sr^'s'fft&W'ro^^chanlOT : {^^s0£Jg:f^X 
" • the cassette station 53 includes a keeping box 53A (hereinafter described with reference to FIGS: 61 to 63) for 

io keeping'a cash cassette 22 therein, a cassette communication controller 53a tor receiving an instruction and so forth 
: from a cassette station (ST) controller 54b of the station controller 54 which will be hereinafter described, and a cassette 
■■"■""••■v Icck controlled the keeping box 53A (cash cassette 22) in response to an 

" instruct^and so forth received by the cassette communication controller 53a. It is to be noted that, in the pr sent 
embodiment, for example, two keeping boxes 53A are provided in one cassette station 53. and an automatic door (rear 
" 4S door) ttD^hd a dcwr close detectton switch 11bsimilarto those of the ATMs 11 described,hereinabove are provided 

for each of the keeping boxes 53A. . _„ . . 

= ' V : ^ (group . management w^^^ 18:js formed from a 

■ Vpe>sOTa1?comp)iter (PG)- 1 8M-inc1udihg-1he harddis^18G^ 8N and !S 0;fprth..The;; 

*fe^:%eWona^ 
U s tru*ti^ 

! Jhe ; seiWrav^ (sljlWraveiihg robot) 50 includes a self-traveling truck (AGV)?5qA.which trayels ; along the 

V '-v " magnetic" tape 5f; which servesas a free track^whiledctecting the magnetic tape 51 byrneans of a gUidmgmagnetic 
■ sensor 82 (refer to FIG 42),; and a robot mechariism 50B located on the self -traveling truck 50A as seen in FIG 40 for 
removing or rnounting a cash cassette 22 from or onto any of the ATMs 1 1 from the rear face side ol the ATM 11 to 
ss perform'a cash extracting br supplem nting operation 

v <> ' theseli-travelihgcar 50 further includes a personal computer.(PC) 50C for controlling operation of the self -traveling 
: t r ^ k !5dASnd the 'robot rhechahisni:50B described "above?- The persona] computer 50G :can communiciite. by radio 
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can communicate with th r maining money management terminal 18 as described hereinabove. 

On the floor on which th self -traveling car 50 travels, the magnetic tape (fre track) 51 for the self-trav ling car 
50 is formed as shown, for example, in FIG. 39, 43 or 47, and marking magnetic tape segments 51 A each for specifying 
a stopping position of the self-traveling car 50 (refer to FIG. 43) at each of the ATMs 11 (or the cassette station 53) or 
for specifying a branching location (r fer to FIG. 47) at which the self-traveling car 50 should make a switching back 
operation are applied to the floor; Not only the position at which .the self-traveling car 50 should stop at an ATM 11 (or 
the.cassette station 53) pr>Ji>fanchi^ng location of the free track is specified,; but also an ATM 11; (or, the. cassette station 
.53) ihstnjdted tb perf or ^supplementing operation from tf^e self-traveling car contr6Herl8H of the 

■ remaining m b Y : * marking magnetic tape segment 51 A detected by a mark . 

vrna^eiic^ '*\- f ?;\ :'-V > ;:'v : /"-. 

^;it;& a pai/ bf Jeft;ahd right drive wheels 50a are provided pn the bottom face of the selHrayeling ^ 

^h^els^a. Further^ ^'tHe\c^torlin 
^ace#^ 

"of thS Bottom face spaced by a f iked distance 'from the center line of; th^ ■ : : • ^ 

^During traveling of the self -traveling, car -50, the personal computer 50C controls; operation of the self-traveling 
truck 50A (traveling direction of the self -traveling car 50) so that the magnetic tape 51 may always be detected bY the 
guiding magnetic sensors 82. Further, the personal computer 50C discriminates, in response to detection signals from 
the^rriark magnetic sensors 83, whether or not the self-traveling car 50 arrives at the position of an ATM 11 or the 
cassette station 53 instructed from the self-traveling car controller 18H of the remaining money management t rminal 
;18br whether brn should: 

; .!be^peribrmed.v' : ": : . >^T:-V: < .;' ! v> v vA^My^- : -v=^' -v.-. ■ y : >^: : -.^--r •• ^;^:v ^^fy-r v:V; : ;0 ; ^■'-/•y' '-\\ ■ '-. » v\v-;*> 

• ^;^scribed^hereinabove, injthe pre/serif embodiment, the magnetic tapel$1: is applied to the floor to form a 

V- : trkck;for4heselfrtrave1ih 

: tape segment 51A ^ of installing a r^il or theAlike; 

Further, even if the layout of the ATMs 11 (or the cassette station 53) is changed such as removal, of the ATMs 11 (or 
the cassette station 53) to a different location or provision of additional ATMs or an oibstacle such as a pillar is present 
between ATMs 11 (or between an ATM 1 1 and the cassette station 53), the traveling track for the self -traveling car 50 
can be arranged or changed very ^ • :. W-Vr 

For example, where seven ATMs 11 and one cash dispenser (CD) 84 are located in the automatic machin .corner 

10 as seen in FIG 47, a machine room 85 is formed behind the ATMs 11 and the cash dispenser 84, : and th s If- 
traveling car 50 (not shown in FIG. 47) which performs cash extraction/supplementing operations from and to th ATMs 

11 travels in the machine room 85 s>:> : }:0 ..'-:>:• " : -;.^V.; •./•' V" 

The free track for theis elf -traveling car 50 is formed by the magnetic tape 51 applied to the floor in th machine 
room 85. In this instance£pillars 86 and; 87 are present in the machine room 85, . and two. doors .91 and 92 through 
Which a i staff /member gb^ 

^n^hetittape^ 

^lie1se : if*t^ 

HbWeVer. ihthe present embodiment, since the free track can formed not by Installing a rail but only by applying 
< the magnetic tape 51 . the free track can be formed very readily bypassing those obstacles (the pillar 86 ; door 92 and 

distribution board 90). Further, the self-traveling car 50 can detect a branching ppsitipn Jpr a switching back op ration:: 
; virom a marking magnetic lape>egment:5 \^ ''-^' : )^-.' : ^ 

Further, where; for example/the cash dispenser 84 is replaced by an ATM 1 i , the self-traveling car 50 must be; 

able to perform an operation to extract or supplement cash from or into the ATM jvin such an instance, since a free. 

track conforming to the changed layout (the added ATM) can be formed only by changing the position of; th magnetic 

tape 51. a.countermeasure against the change in. layout or the like can be taken rapidly^ ;;: 
i^f;^ 60 haying ^structure w^ 

^th^f^r^ 
:i ? ^e p^iti^ 

W^TheJppsition^ 

vlf^eftermln for^uppjyta^ 
50 stops. V. " ' ' :! \ V",v^>:: ; .: ■ .-V: .'" * 

?' ; "" v Meanwhile f " as shown in FIG. 39 (or as herein: • ^"cscnbcd with reference to FIG: 52), the station controller 54 
includes a control section 54A and an external pc ■/. •-• ty /oowcr -supply s ction) 54B. y<:: : :r ' 

^^iThecbhtrbi section 54A 6^ ■ : f osotii embodim nt includes,a 

: dcpr,: open ing/clbs^ section) 54d T f . . • : -.[^:^ »on 54A has a function as ; a jJme^supciviiKDfi section 
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54e which will be h r inafter described with refer nee to FIG. 52. 

The main CPU 54a controls the station controller 54. Th cassette station controller 54b controls the cassette 

station 53. The line control section 54c has an int rfac function with the LAN 17. 

The sensor supervision section 54d receives a det ction condition of the arrival sensor 61 at an ATM 11 or the 
5 cassette station 53, and has a function of supervising the detection conditions of the ATMs 1 1 and the cassette station 

53 by the arrival sensor 61 in a concentrated manner and notifying the detection condition by the arrival sensor 61 as 

an operation condition of the self -traveling car 50 to the. remaining money maria^ 18 viathe line control 

section 54c and the fLAN 17. Owing to this; function ^^he 

petition and Infcirmation ( regaling from o^ 
io e^ractprsupplernent^ 

^ . ^ ialsp^asja'jii^r ^en/ckke superyiwii Caption if or su- 

• S ^ perv 
:^Nfe^6pen^ 
is open or clewed ^ 

bY the function of the sensors supervision section, the open or closed 

condition of the automatic door 1 1 D of the ATM 11 br the cassette station 53 which is opened for a cash extracting or 
supplementing operation by the self-traveling car 50 can always be grasped by the station controller 54 side. 

The external power supply 54B supplies power for the robot mechanism SOB to the feeder terminals 81 A and 81 B 
20 of the positioning mechanism 60 for each of the ATMs 1 1 . As hereinafter described with reference to FIG, 52, the power 
: is used tb^rive the autor^ic d t to open or close. In sh^ r supplying - 

power for jthe robot mechanism ^ 
^-^• : ' : i6thei^l^ '• ^M^^rf^'^:' 

' ^Subsequently, a s^ 
^25 ;vA witnTeference%:^ 

held by the robot mechanism 50B is shown partly in section, and in FIG! 4i i only the robot mechanism SOB placed n 
the self-traveling truck 50A is shown in a separated condition. 

As shown in FIG. 40 ;. the robot mechanism 50 B is placed on the self-traveling truck (AG V) 50A of the s If-traveling 
car 50 which travels along the magnetic tape 51. ./vp; : - 
30 As shown in FIGS ^40 and 41 , the robot mechanism 50B includes, roughly speaking, two components including : 

an X-Y stage section 71 placed directly on the self-traveling truck 50A; and a handler section 72 installed on the X-Y : ; 

stage section 71 • •' • . 

• The X-Y stage section 71 moves the entire handler section 72 in a two-dimensional plane of an X direction (forward, 
^ and backward direction of the self-traveling car 50) and a y. direction (leftward and rightward direction of the self- 
35 traveling car 50) to position the handler section 72 with respect to an ATM 11. ". " 

r " ; The handler section: 72 includes a-cassetterpulloto^ 

^■■■•'iV";cbw^ Mn)t7^for;graspingah^ 
'• V;. to FIG:!40;br : 6l')SaY^ ^Ky-;:>/' ; -V; V '^ 

■ The chuck unit 73A moves in a direction parallel to the direction in which a cash cassette 22 (cassette holder 11 F) r 
"-40 shown in FIGS. 48 and 49: is' inclined. Accordingly, the cash cassette 22 can be pulled out from the cassette holder 
1 1F of an ATM 11 by lifting the. cassette pullput-insertion unit 73 while the handle 22 A of the cash cassette 22 is grasped 
by the chuck; unit 73a| and ean be inserted into the cassette holder 11 F, of the ATM 11 by lowering the cassette pullout- 
insertion unit 73. ~' A •" . • ■■.■:■■;■] ■ ,; 

The handler section 72 includes a cassette pushing-in unit 74, a lever operation unit 75 and a cash cassette 
■ : is •' : insertion guide unit 76. '•" •- " ' y: ---' - : %> ' ■ y- 

The cassette pushing-in unit 74 moves in an X direction in order , to push the cash cassette 22 and . the cassett 

■:; holderllf^ is 

^•-u^ inserted \ : 7- 

^ v Vrl.ThS; lever operatiph^uh a locked condition of jihe cash cassette 22 ^b^ not 

''S so A shown for^ tried to puilpuUh^ v 

yK >; v : > s ^n tially ii an^upwa rd or[dowr^ard directfcVi:^^ is 
■•■ removed orrnounted;; \ •/-,: /.• •;;.: ; .v; \V.. ; :'\ • ] ..• ;.\ ■ ■ 

A keeping box transport unit 77 is mounted lc : v . :>-o:U in the Y direction on the self-traveling.truck 50A. Th 
55 . keeping box transport unit 77 temporarily holds h'c : ; : vi J Mto 22 lo be transported by the self-traveling car 50. By 

moving the keeping box transport unit 77 in the Y ■ : v -^ .^tMit :»t ts(positioned to the handler section: 72 and moving 
the cassette puliout-ihsertioh unit 73 upward ly.or . \ : : : • . : v :i h 0 pash;cassette 22 can be renipyed Ircrh or inserted 
.;;;yV';i--V-.into the keeping box transport 'unit 77 in a similar . / :>:jpofv r te ; mpvai or insertion of tlie cash.CHSsotto 22 from 
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or into an ATM 1 1 , 

The X-Y stage section 71 and the units 73 to 75, 77 and 73A ar driven to move by a robot power section 94 (refer 
to FIG. 51) including several drive motors. The robot power s ction 94 is operated by power fed from the station 
controller 54 as hereinafter described. Further, operation of the robot mechanism SOB is controlled by adjustm nt of 
the operation condition of the robot power s ction 94 by a robot control section 78 (refer to FIGS. 40 and 5 1 ) in response 
to an instruction from the personal computer 50C. 

As shown in FIG. 40, a.pair of front and rear guide rollers 79 are provided on a side face of ^the selMraveling car 

50 (seif trayeling i truck. 50 A) for engagement^ be her - 
ihafter described w^ to FIGS.;44 to 46, Also, a pair of current collection terminals 80A and 8 

supply of. power, from me outside are provided on the side face of the.seHraveling car 50 (se 
'V^- ; 5V- I Subse'quentiy t • removing and. mounting. operations of a cash cassette 22 from ahdintoj^ ar per- 

ifprmedjiy^ having.the^ 

i57:and^^ V'^'^^ ' :'V" ,; : 

51 20) shown in F\G. l 57:-:S^« : '^ : *V*: V ■* " 

- In order for the self -traveling car Sp.to remove a cash cassette 22 from a particular ATM 11 (or the cassette station 
53) (to perform a cash extraction operation), the self -traveling car! 50 travels to and stops at the position of the ATM 
11 (or the cassette station 53). Then, the automatic door 11 D of the ATM 11 (or the cassette station 53) is opened by 
a procedure which will be hereinafter described with reference to FIGS. 53 to 56, and thereafter, the following operations 
are performed. 1 

: : . : Jn particular,: the handler section 12 is ;.posftjq^ J?; 1 ^® Y 

axis directi^ 

^(retracted condition) wi^ in the X 

^isdirectior^ythe;X^Y stage 

when the ^ cash cassette 22 is tilted d r ceiye 

the cash cassette 22 (step S112). 

Then, the lever operation unit 75 is projected toward the ATM 11 side, and a cassette lever not shown of the ATM 

11 is rriahually operated to unlock the cash cassette 22. Then, the cash cassette22 is tilted together with the cass tte 

holder 11 F. Thereafter, the leveroperation unit 75 is returned to its home position (step S113)a v 

In this condition, the cassette pullbut-insertion unit 73 is moved down until the handle 22A of J[he cash cassette 22 

. is grasped by -the : chuck unit 73A (step S11 4); and then, the cassette pullout-insertipn .u to pull up the 

cash cassette 22 (step S1 15). ; ^ • - ; • 

- After the cash, cassette 22 is pulled out from the cassette holder 11 F in this manner, the; handler section 72 is 
moved in the X axis direction by the X-Y stage section 7t arid adjusted to a position at which the handler section 72 
can mount the cash cassette 22 onto the keeping box transport unit 77 (step,S116) r .Then, the^keeping box transport 

; unit : 77:is mov^jh the YfaJci^ position :^elow> the. cash casse 

v(step-;S1l7)S^d 

; ;keeping ; bi^ ^:{':S;i-J-> -'■ '^-^;'^yy : \ v^f^}^^^^ 

" After the cas^ mounted onto thel keeping box transport unit 77 in this manner, the chuck unit 73A 

•is opened and the cassette pullout-insiertion unit 73 is lifted to its retracted position (step S119), an<lthe ke ping box 
transport, unit 77 is returned to its home position - (step S120);. thereby completing the series o^ 
operatbn of the cash cassette 22:\ : "-- ; '? - :'-.; ■ .;\v r ^V">' , i^:"- : " • ".-■■j.W" 

A mc^riting operation of the cash cassette 22 will be described below with reference to the flow chart (steps S1 21 
to S1 33) will be described with reference to FIG. 58 ? : : v:.;^ ,:•;;;.-.;;,••..•.: •. 

In order for the self-traveling car 50 to mount the cash cassette 22 onto a particular, ATM ^(to. perform a cash 
supplementing operation); the self-traveling car 50 travels to and stops at the position of the ATM 11. Then, the automatic 
ydobr: 1 1D of the ATM is opened by a procedure: which • will ■ be^hereinafter described GS^53 to > 

%56;?and:t^ 

: care perform^ . : V '^x^ : ^&^:^ : i^ sy'Sl/^Vr^K^ '^0- ■ :Sv^-' : ■ " : 

iv;S?;? In parUduter,"the handler; section 72 is positioned to; a cassette .Temoval/mpunting pos^ to^heY, 
;^axii5 direclionVby. trie X-Y stage section 7.1 . in4his;;instance, the^handieV^ is pbsitic^edioiits. home position; 

^(retracted-icondito with respect to thejX'axis ■direction. (step Si 21):|Theh 1 ;trie keepingjjbo^r^spprtfunit 77 in which 
^the handler section 72 is kept is moved in the Y axis direction to"a cassette pulling opposition at which jhe cash cass tte 
' 22 is to be i pulled up by the handler section 72 (step S122), and thehr the handler section 72 is moved in the X axis 
direction by the X-Y stage section 71 to advance the cash cassette insertion, guide unit 76 .until the cash cassette 22 
kept in the keeping box transport unit 77 is received by the cash cassette insertion guide unit 76 (step. S1 23). 
/■"■'^t^Tli'en^whiie the chuck unit 73A is Jri an open condition ; ;the;casseU 

. , S 1 24), and at a point of tim at which the chuck unit 73A comes;tp; the position. of the. handle 22A^ of, thc ; qnsh cassette 
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22 the chuck unit 73A is closed to grasp the handle 22A of the cash cassett 22 in the chuck un.t 73A (step S125). 

' in this condition the cassett pullout-insertion unit 73 is moved up to pull out the cash cassette 22 from the k eping 
box transport unit 77 (step S1 26). and then the keeping box transport unit 77 is returned to its home position (step S1 27). 

Thereafter the handler section 72 is mov d in the X axis direction to a cassette insertion position by the X-Y stage 
section 71 (step S128), and the cassette pullout-insertion unit 73 is moved down to insert the cash cassette 22 into 
the cass tte holder 11F of the ATM 11 (step S129). 

; Afterthe cash cassette 22 is mounted in position into the cassette holderil F in this manner, the chuck unit 73A 
is opehedland the cassette puliouWnsertibn unit 73 is moved up (step S130); whereafter the cassette pushmg-m unit , 
74* projected 

tilted outwardiy, into the ATfyl 11 (step/SI 31 ), ;^ ; : ' • v \ : ■V'-'^K^f 

Then the cassette pushing-in unit 74 is retracted to rts home position (step S132). and thehandler section 72:6 ,. 
• ; rretr^te>^ (step S1 33), thereby ipmpletuig tt^ swies of steps.of 

'•• ■ ^-mounting opWatioaotto^ "'. ; 'V f ->',-:- -J ■J"."'^ ;-. 

" ^ with reference to FIGS.57 and 58 is performed by cperatKxi of *e, 

1S robot power section ^ which is controlled by the robot control section 78 receiving instructions from th personal • 

^Adetailed construction of the positioning mechanism 60 in the present embodiment will be described below with 
reference to FIGS. 44 to 46 and 50. ■ 

First *a basic construction of the v positioning mechanism 60 will be described with reference to FIGS. 44 and 45. 

20 As shown in FIGS 44 and 45. a guide rail 60A serving as a positioning mechanism 60 is provided on the r ar face 
side of each ot the ATMs 11 bron.the rear face side of the cassette station 53. The guide rail 60A has a function of 
guiding a pair of front and rear guide rollers (ppsttioning metal members) 79 mounted on.the selMraveling car 50 at a 

^ time'torestricra 1 ^ 

; : :: >• . ^Wno^^lwtViihbe thccassette ^statiOT-SSiincl^s^tyyo keeping boxes.53A.fpr each of which an automatic door 

25 -l^* 

Accordingly ' the self-traveling car 50 moves under the guidance of the magnetic tape 51: until it reaches an ATM 
1 1 (or the cassette station 53), and after the self-traveling car 50 approaches the rear face of the ATM 11 (or the cassette 
station 53). although it is guided by the magnetic tape 51, it is controlled mechanically and computeonly by th ^ n- 
gagement of the guide rollers 79 thereof with the guide rail 60A so that it may have a fixed distance from the ATM 11 
30 (or the cassette station 53). This allows an automatic cash extraction or supplementing operation to be performed wrth 
certainty for the ATM -11 (or the cassette station 53) by the robot mechanism 50B, 

Further the positioning mechanism 60 is fixed to the;WM 11 (or the cassette station 53) side by means of a foot 
rest fixing section 60B as seen 1 in FIG. 46. As described hereinabove with reference to FIG. 39, the position.ng mech- 
anism 60 has an arrival sensor 61for detecting that.the self -traveling car 50 has arrived and stopped at the ATM 11 
as ^ (or the cassette station 53). : • y'::*--'/-. ■■- V;" .. . 

-•iv^ay^rita^ disposed 
v - ^ rail.60A ; of the ppsitipn|ng mechanism 60: ; ; ; 'v:?&?:-. 

Wlieh theself ^t^ and stops, an arrival switchJdepression metal member.63 on the s If-traveling 

car 50 is brought into contacl with the contact roller 62 as seen in RG. 50 to depress the contact roller 62 toward th 
40 ATM H (or the cassette station 53) side to turn the arrival sensor 61 into an on-state; ;thereby detecting arrival of the 
■ self-traveling caK50. K ; ': ./ ■.:■.■•/■■. .".■• :v -;v-.'.v : -" ■■■ . 

■SNhen the cphWct roller 62 is depressed to turn the arrival sensor 61 into an on-state upon arrival of th s tl- 
; ' traVelingcar 50 ; as ? seen in FIG. 50. a power supply switch 62a provided for a power supply system for supplying power 
for the robot mechanism 50B is closed so that power for the robot mechanism 50B is supplied to the robot power 
4S • section 94 (refer to FIG. 51) of the self-traveling car 50 as hereinafter described. _:; 

Further as shown in FIGS. 46 and 50. faces of a pair of feeder terminals (power supply shoes) 81 A and 81 B are 
exposed to a face of the guide ra|l 60 A adjacent the ATM 11 (pMhejcassette station 5J) side with the^arrwal sensw 61, 
v ,;r; pbsitiohed : therebetweeh. ■' '-'^-iSr 9? ■ ■ , : ■<'*■■*■■ I'S '}:'■: * ■ >U •• ■ ' ^ ^ ^ 

: Meanwhile ; the current collection terminals' SOA and 80B in pair are provided on the selMraveling car 50 side in 
so '- an opposing relationship to the feeder terminais 81A and 81 B, respectively, as shown in FIG, ;40 or 50. As shown in 
,r; - FIG i50 the ■ current coliecttori terrnihais >80A : arid • SOB contact/with the feeder terminals 81 A and;81 B,vre.spectiyely, 
"?"whentfe 

. . the rjew suppiy's^itch 62a when/the self-traveling. car 50 stops at a normal position w.th respect to the 
" '■ ATM 1 1 lor the cassette station 53)). The current collection terminals 80A and SOB are provided resiliency in the width- 
ss wise direction i# the : self-traveling car 50 so that they may absorb an impact when they are brought into, contact with 

the feeder terminals 81 A and 81 B, r spectively. ■ '• ■ ^ . 

V^'"-^ : :>fc^ih&; only when the self-traveling car 50 arrives at the ATM 11 (or the cassette station 53) andstops at.the 
S normal position to put th 'arrival.s'ensor 61. intp ah. on-state. ^ lor the robot mechanism 50B.is supphed from t he 
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power supply section 54B of the station controller 54 to the self -traveling car 50 via the feeder terminals 81 A and 81 B 
and the current collection terminals 80A and 80B. 

The reason why power is supplied to the feeder terminals 81 A and 81 B when the arrival sensor 61 is in an on- 
stage as describ d above is that it is intend d to eliminat the possibility that, if a metal piece or a lik conducting 
element should drop on th guide rail 60A or the guide rollers (positioning metal member) 79 of the self-traveling car 
50 should be contacted with the feeder terminals 81 A and 81 B in a naked condition, short-circuiting.may occur, thereby 
assuring the safety.;^ ;l ^^\^h . -'vy- ■■ '■ '■"■* yV-'" ^yyyy:- \ '■ • y . * 

;'^in the seiMrayeiing'ca'r'SO.to which power for : the robot mechanism SOB is supplied as, described above, power > 
from the current collect^ 8pB;is;S_upplied to the robot power section 94;^s ^ ; 

robot power section ; 94 is ^operated by" the power, thus supplied arid drives the robot mechanism ^B. ; ; . : :y 

J ■ Meariwhile/.a 96,.f6r driyihg Ihe: robot control s^tiprv78 and the sejf-travejing 

/truck 5u^ 

: batteiryjuhit (self traveling the seff graveling ;car ;[ 50Jn a^ 

circuit)'97 which is controlled tb^ 
^^i^J^iSiV- 78 'is provided betwee^^ and 80B and the selttravejing track battery: un^ 95. Th ' 

switch 97 normally has an off state; HoWever^when the selMrave ling car 50 stops at a normal pos ctto 
* "■" an ATM 1T (or the cassette station 53) whiie -the robot mechanism 50B of the self-traveling car 50 is inoperative, that 
is, when the self-traveling car 50 enters a waiting condition at the ATM 11 (or the cassette station 53), the switch 97 is 
switched to an on state by the robot control section 78 so that the self-traveling track battery unit 95 is charged with 
20 power supplied to the current collection terminals 80A and 80B. 

With .the construction, deWrjbed above, (since 
r : . termi^ SOB.on th .self T 

^traveiin^ car 50 side 6^ positip/his^epted t>y the arrival sensor 

■ . 61: and the robot mechan isrn^OB^mustr operate , tr^ provided v 

'25- oh the ; self-traveiihg car 50:^ self-traveling car 50 can be constructed iight and compact, and power 

can be supplied very efficiently. 

Further, while the robot mechanism 50B is inoperative (while the selMraveiing car 50 is in a waiting condition), 
since the self -traveling track battery unit 95 is automatically charged with power for the robot mechanism 50B via the 
switch 97; the peak of electric current'consumed by the self-traveling car 50 can be moderated: 
30 Subsequently , ah automatic doprcompulspry.c losing f unction upon interruption of. power supply by a backup battery 

provided in the i stetiori ^ controller 54 will be described witK reference to FIG . 52. When • interruption/of power supply 
occurs while the : robot mechanism 50B of the self-traveling car 50 is performing a cash extraction or suppl m riting 
operation for an ATM 11 (or the cassette station 53), for the sake of security, interruption of the operation must be 
prevented while the automatic door 110 of the ATM 11 (or the cassette station 53) is left open, y o : 
35 Therefore, the statiomcontroller 54 in the present embodiment has a function of establishing, yyhen interruptiph of 
powersupply is detected^ bate the cash, extraction or^supplementing operatipnjand; . 

yy KcOTpulspr^ 

yM^ 

I\ converter 98 fo^ 100 vojt into -de current/ a power supplyjinterruptiondei ction 

J :o 40 circuit 99 for discriminating that interruption of; power supply has occurred when the input of 400 volt to ; the input side 
. . ; : . of the AC -DC converter 98 becprhes lower than a power supply interruption detection reference voltage and outp utting 
if - : - a power supply interruptiph detection signal to the ^ control section 54 A; a battery uniUIQO for ^oyidjng bapkup;ppwer ; 

|; { \ upon ihterruptioaof power supply, ia s witch, i 01 -for connecting ,or disconnecting the power supply to or from the iauto- 

matic door .11 D or the robot mechanism 50B (not shown in FIG. 52), and anotherswitch 102 for connecting or discon- 
iiy. --'45/- hecting the power supply to or from an output pf.the battery unit 100. The switches 101 and 1^ 

connection and disconnection by the control section 54 A as hereinafter described. 
\ rl : \ /-/The dontrol section '54AJnc'to^^ 54eJor supeiyising a lajDse oH^ 

fe v-:i?^^^^ : ^pbwer suppiy 'interruption -detelcU 
%y/;^ 

; ^^:^-%so{ / adjacenUhe automatic door 11 D f or driving the a utomaiicd 

;ISSyy^^ 

W-v'H® by the. statiqo; con troll etv54c 

&/ y y ■••descr'ibed^abdye' (controlling •operation -of the -control section 54A)-upon interruption of ; power supply 0 ^escrjbed : 
§y v in more (detail. y ;/ '" : \vi ■■• ; " ,: -y: '- ? y. 

c 55 First, when power supply is to be made available, the control section 54A closes the switch :l0l ^v/ ; :o c^ippty 

. the power to the door opening/closing motor 1 1 a of the .--tutomritic door. 11 D and also closes the switc;: v //*;•:• -M-t.il. the 

§ ; : . r .t i : automatic door 11 Dimay. be backed up' by the bHtloiy p.owei supply. even if interruption 'of. this f^w^r ^ A * : ; > \3 :> V./ f-* t . 
;V .' ' : .; - any time.:;;"-; 1 . '■; -y ' _ :V ; :;>7 V . ' \ .V. a; : ^ ,. • vy^y . •.. 
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If interruption of the power supply is detected by the power supply interruption det ctton circuit 99 while ordinary 
processing is proceeding in this condition, th n the control section 54A confirms a condition of the door close detection 
switch 11b of the automatic door 11D. If the automatic door 110 is in a closed condition, then the control sect.on 54A 
disconnects the switch 101 to suppress the current consumed by the battery unit 100 and performs predet rm.ned 

pow r interruption processing. 

On the other hand if the confirmation of the condition of the door close del ction switch 11 b of the automatic door 
11 D by the control section 54A reveals that the automatic door 11 D is in an open condition^ then while one of the 
switches 1 01 and 1 02 is left closed, the control section 54A supplies power from the battery unit 1 00 to the door opening/ 
closing motor 11 a of theautornaticddior llb and ttie robot mechanism 50B (bapkjng up.by the 
the backing up by th^ 

arid the autorratic door 11 D of the ATM 1 1 (or the cassette station 53) is cornpulsorily driver^ close. At a point of time 
when th^ closing o& 
controisectiOT%4A % disconriects^ 

' ; -After%e b 54eof v 

the control section 54A measures the backup time: Even if closing of the automatic door 11 D is not .detected by the 
door close detection switch 11b at a time when the predetermined time passes after the battery backup is started, the 
control section 54A determines that the automatic door 1 1 D cannot be closed because of some trouble, and disconnects 
the switches 101 and 102 and performs trouble ending processing. 

In this manner, if interruption of power supply occurs while a cash extraction or supplementmgoperation by the 
self-traveling car 50 is proceeding with the automatic doofilDof an ATM 11 (or the cassette station 53) op n d, then 
poWer-is suppfied 'until the cash extraction or. supplementing operation by 
andthe'aut^ 

^interrupted^ n«y,the 
safety agaihstthe .robbery..^ fpran apparatus which handles cash canbe, assured.. • ; 

' • Further in t^ 

by the time supervision section 54e after interruption of power is detected by the power supply interruption detectjon 
circuit 99 exceeds the predetermined time, trouble ending processing is performed by the control section 54A to elirn- 

'"^By the wVin the present'ennbodiment, since a plurality of ATMs 11 are covered by one self-traveling car 50, th re 
o is the possibility that 'the self-traveling car 50 may perform processing for an ATM different from thatdesignat d.from,. 

the remaining money niariagemeht terminal 18, which makes a problem in security management. f ■ •- v - 

Therefore, in the present embodiment, when the automatic door 110 of an ATM 11 (or the cassette stationi>3)..s _ 

to be opened in response to an instruction from the self-traveling car 50 side,, the automatic door 11d oUhe. ATM. 11. 

(or the cassette station 53) is opened only when a predetermined optical signai is transmitted from : the self-traveling 
>s car 50 to the ATM 11 (of the cassette station 53). , • : .; - ■ ..,. w „ 

-^traveling carlsb^ 
^.opticalsig^ 

each of the ATMs ii (or the cassette station 53). ■,--^;-m,. ,.' 
id Here the locations of the light emitting element 103 arid the light receiving element 104 are determined such that 

they are opposed to each other when the self-traveling car 50 stops at a normal position (described hereinabove with 
' reference to FIG. 50) with respect to the ATM 11 (or the cassette station 53); \ 

Further as seen from FIG. 55, driving of the light emitting element 103 to emit light is controlled by the tobot control 
section 78 and an optical signal received by the light receiving element 1 04 is processed by the door opcoHiQ/clos.ng 
*s control processor (automatic door control section) 1 1 E. Each; of the ATMs 11 includes a.rotary switch 105 lor setting 
an identification number (for example, of 4 bits x 2) peculiar to the ATM 11 (or the cassette station 53, .s p.ov.ded on 
. , the ATM.11 side. ? . > •; ; v . v . .. : " $ ;-' -r: v -' : >'i ; .: • : -. ' : ' \; ; • : . ; - ; " * .• /.' • , : 
:' ; -The ddor opening/closing control processor -11 E has a function of performing.collanon betwecp .l, ,to. mation 
-i ; obtained by decoding an optical signal received by the f ight.receiyingVelement 1 04 and the ID inform^ sol by the. 
so rotary switch 105 and driving, if the ID informations coincide with .each other, the automatic deer y D v.- cpoii ; i 

; ' With the construbtion described above, if the self-travelirig car SO Jravels in response to a^movinp &\i uct.o.vlrom 
.' .. the^emainihg rrKjney. m^ arrives at the rear face side of a predetermtpca ^ W n the 

' : cassette station '53) and then the remaining money management.termjnal.18 receives arrival infoiiT^;,;n oi thc.scll- 
: traveling car 50 from the arrival sensor 61 of the ATM 11 (or the cassette station 53) via the station «• >» then 
55 . the remaining money management terminal 1 8 transmits an instruction to the self-traveling car 50 to 0|: -v.' "t • automatic 
• door 11D of the ATM 11 (or the cassette station 53) -v^ ^-■■^.:vv'^--v-:v-- :■' 

:: ' Upon reception of the instruction, the robot cent! pi section 7S of:the self-traveling car 50 drives - -^-.Ui-.-.g 

element 103 to emit and transmit an optical signal ic. the light receiving element 104 oh the.ATM i • V : ; • ; 
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station 53) side. Th driving condition for the light emitting element 103 upon such door opening instruction is such as 
illustrated in, for xample, FIG. 56(a). In particular, a start code is set to the first 3 bits; door op ning instruction data 
are set to the 4th to 11 th bits; ATM number data (ID information) for specifying th ATM 1 1 (or the cassette station 53) 
are set to th 1 2th to 1 7th bits; a parity is set to the 1 8th bit: and an end cod is set to the last 3 bits. 

On th ATM 11 (or the cassette station 53) side, when such an optical signal as describ d above is received at 
the light receiving element 104, the optical signal is decoded by the door opening/closing control processor 11 E, and 
only, when the ATM number data included in the optical signal coincide with the ID infprmatioh set to the rotary switch 
lOS/the'autorhaticdoor 11D is opened. :* .'. ; . ■ " y>> J - " 7 -V:v^. • - ; ■ : : '■ 

; v Also when an instruction to close the automatic door 11 D which has been opened 
self-traveling i car 50 side, the robot control section 78 of the self-traveling car 50 drrves tn light emitting ele^ : 
-to emit^nd transmit an optical signal toward the' light receiving element .104 op the. '■ MWi i T (or the ^ssette st^ion-53)^ , 
:?side;;The ^riving condition lor the Jight emitting-elementlbs upon such doorclosi^ 
^for^example^ set tq:the first;3 bits^ 

^the^H^ttf-'il th- f bits;?ATM numbe^ata (lb information) for specifying^ 
the 12th to 17tri bits; a parity 1 is: set "to trie 18th bit; and an; end code isjseito the last 3 bits;:;. 

Then, similarly as upon door opening instruction, oh the ATM11.(pr the cassette station 53) side, when such an 
optical signal as described above, is received at the light receiving element; 104, the optical signal is. decoded by the 
door opening/closing control processor 11 E, and only when the ATM number data included in the optical signal coincid 
with the ID information set to the rotary switch 105, the automatic door 11 D is closed. 

It is to be noted that the maximum time of one bit length in FIGS: 56(a) and 56(b) is set, for example, to approximately 

■■SOmsed ,■: : -» -\v-. *' w * ', ■>";■ *'- : v -v" v -■ -4- ='--vA..--: : -' *V : . ; v -t ■'- " \ v V?" : .u.->- -.■•-*■•■'->.;■ •. 
: S-;lrMHis^anhe^ to;;6peaorcl^ 

."casstft^ the ^M :1 T (or>the;^ 

; vis*enrim^ the light emitting . elerhent 103. toward the ; li grit receiving element l^pt^^^ ...;■ 
; station 53) ^;and the automatic dcrar 11 D ; is opened iby the door openiri^lpsing corMrbl pr&essbr^^ 
received optical signal is correct, such a situation that the self-traveling car 50 opens the automatic door 1 1 D of a wrong 
ATM 11 (or.the cassette station 53 in error) to perform a cash extraction or supplementing operation in error can be 
prevented with certainty. Consequently; the safety against .the robbery required for an apparatus which. handles cash 
can be assured; • " ;:V:" v ^-'^:\ i;feV.y- ^ :: -.;;- : ':;;"v: 

U is to be noted that; although the automatic door opening and closing procedures based on an optical signal . 
described hereinabove with reference to FIGS .53 to 56 are applied quite similarly as described above, to th cassette 
station 53, since the cassette station 53 in the present embodiment includes two keeping boxes 53 A and an automatic 
door 1 1 D is provided for each of the keeping boxes 53A, a light receiving element 104 is provided for each ofOhe 
automatic doors i 1 D. v ' . ' ; ' ; ' /•?-.■> 

While, in the embodiment described above, only,removing or mounting processing of a cash cassette 22 is per- 

.formedfor^ 
^c;%'50;;h : a^tsucfi 

!;Sr-:Sup^ any tf^e ATf^sy ivproce^ 

; be performed additionally.: ., ; v?i ^--i-. ■"■ \^£;^.-.v v " v -/^ - : . • 

■ ; in particular, as shown in FIG; 60, a receipt roil supplementing mechanism (receipt paper supplementing mecha- 
nism) 121 is carried oh the self-traveling car 50 ; As h ereinaftendescribed, the receipt roll supplementing m chanism 
121- includes ^recdipt/roH supple 1.09, a stopper cancel ling magnet 110 and 

a receipt roll passage detection sensor 1 20: ; ; ; . 'Mfk-'" V --'"V'- 

•- the receipt roll supplementing unit 106 having such a construction as shown in FIG. 59 is mounted on a support 
post 72a of the handler section 72 of the robot mechanism 50B of the self -traveling car 50, The receipt roll supplementing 
unit 1 06 is mounted such that, when the handler section 72 is positioned at a removing and mounting operation position 

0pfea cash cassette 22 with;respeit ito' an:/^M ; >1 T;a discharge port pf,, the. receipt roll supplementing, unit 106 and a.. 

l^eiptM©^ ■be^posfti^ 

^slibstaritia^ 60. , -\-.-.-"r; v''£)£'\;'y- • "•• : w-v.' • .:. ^y.^- 

i^^^si^p^A^ls provided .on the receipt jqll supplementing 

oV^sejenln ^RG; 60^ The' stopper^ 08 is normally biased in a direction ,to 'prevenlischarge of \$ [x^pe^^Jpl^ 

■:'the sr^ -X : t^';^4? : '''-'^ ; -'^ :i ^^'^SK^ 

■■=V- ; '^The stopper canceling magnet. 1 10 is energized by the robot Control section 78 when arreceipt roll, 107 is. to.be 
discharged so as to b supplied to an ATM 11. When the stopper canceling magnet 110. is energized the stopper 108 
is moved downwardly against the biasing force of the spring 109 by an electromagnetic force oMho magnet 110 to 
cancel the: restriction of a receipt roll. 107 by the stopper 10= Aftci the restriction of the stopper: 10.5 is.oinceled the 
/receipt roijr^ -''eng. the slope and is supplemented jptsj.hc ?VTM 1 1 

. through trie receipt roll inlet ^MJ^^i^^o>i^incJlCH!oc^ by an arrow mark. .fc^:.- 
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The receipt roll passage detection sensor 1 20 for detecting passage of a receipt roll 1 07 is provided on a side fac 
of the r c ipt roll supplementing unit 1 06. If passage of a receipt roll 107 is detected by th receipt roll passage detection 
sensor 1 20 then the stopper cane ling magn 1 11 0 is deenergized by th robot control section 78. Consequently, the 
stopper 108 is returned, by th biasing fore ofth springl09.totheconditioninwhichdischargeofanotherrece.pt 
s roll 107 is prevented. 

In this manner, when a cash extraction or supplementing operation is performed for any ATM 11,by the self-traveling 
car 50 also supplementing of a receipt roll 107 into the ATM 11 can be performed simultaneously by the .receipt roll 
:-H supplementing mechanism 121 additionally provided on the robot mechanism ;50B.;This contributes very much to 
' ' :• reduction of the biirderi tp a staff member..:^ , : V . ; : ;= '^ r - ; , :.;- : :': y: i,; ' : ^^Wl:.'~y<'^-^y 

fcartfcuiartya^ which.relatesjo a locking mechanism proy/dedfor : v. 

;'?il ; '^ : VsecWiWman^ 

i£ voici^jhe^ette sfction 53&ep^for^xarn^ infIG, 61> Each of thecash cassettes j 

^is^buW^^ 

ts 22 around a pin 53B as shown in FIG562; Bytilting the keeping box 53A and thecash cassette 22 to such an outwardly 
tilted v c^dttl*"-aiirAiic^odtty solid lines in FIG. 62. the cash. cassette 22 can be removed from or mounted onto th 
cassette station 53 in a quite similar manner as in the removal or mounting operation procedure of a cash^ cassette 22 
from or onto an ATM 11 described hereinabove with reference to FIGS. 57 and 58. 

As shown in FIGS 61 to 63, the cassette station 53 includes, for each of the cash cassettes 22 (for ach of the 

so keeping boxes 53A),' a key locking mechanism 53C and an electromagnetic locking mechanism 112 for restricting 
removal of the cash. cassette 22 from the cassette station 53. Also. a .light emitting diode (LED) 53Qfor indicating 

v s: v< ; whether^ key ope^jon is effective ^ineffective is p^ide^ cassettes?? (for each^^ 

. X v^n^Llbw^ electromagnetic Iccking^mechanism 112 

25 and operaticin of the locking mechanisms 53C and - : - > ' • 

Referring to FiG 62 the electromagnetic locking mechanism 112 includes a locking engagement member 22B 
securely-mounted 

locking the i cash cassette 22; a ; spring ; 1l4 f6r.biasihg the;locking member 113 in a direction to engage w.th.the n- 
gagement member 2213. and an electromagnetic locking cancellation magnet 115 which is energized when the elec- 

30 tromagnetic locking is to be cancelled. '• : "--v.': ••*'' . , • 

Upon electromagnetic locking by the electromagnetic locking mechanism 112. the electromagnetic locking can- 
• • cellation magnet 115 is deenergized, and the locking member. 11 3 is biased by the biasing force of the spring 11 4 in a 
■ ■ ' - direction in which it is engaged with the engagement member 22B as -indicated by. an alternate long and two short 
- dashes line in FIGS 62 and 63. Then, when the electromagnetic locking is to be canceled, the electromagnetic locking 

as : cahceilationmagriet^ r ^ 3 
ii : , is rnbye^ in a direction>hich the engagement thereof withnthe engagement member 22B is cancelled against the 

^'::?®biasing^^ 

' by a pair of pulleys 117 and i 1 8. themagnetclutch1l9isdirectiy coupled to a key cylinder of the key locking mechanism 

'■'"^ ■ ; " " 53C - " "' v '" " ' " ' ' ' 

. When the magnet clutch 119 is in a deenergized and connecting condition, the key turning force when the key 
locking mechanism 53C is manually operated by means bf a key is transmitted to the wire 116 via .the magnet clutch. 
119 Cbnsequehtiyibythekey ngagement 
thereof with the engagement member 22Bjs cancel^ P 
■is : condition of the cash cassette 22 (keeping box 53A) can be canceM 

On the other hand, when the magnet clutch 11 9 is in an energized and disconnecting condition, the key turning 
. :-*Vforcewheri the key locking mechanism 53Q is manually oper^ 
^'N'^Wag^iu"tch^19;fe^ 

: so- :: ; : . iri'^^m^ 

r^^supyyisonan^ 

' : ^ ' * V * lockihg mechantem 11 2 to their locking conditions. • S.npe removal of 

I > the cash cassette 22 in the cassette station; 53is : restricted by the key locking mechanism 53C and the electromagnetic 
" ; - . |ockingmechanism112,the cash cassette 22 cannot bo pulled off arbitrarily from the keeping box 53A thc.oby nssunng 
ss the security against the robbery. - : 

When the self-traveling car 50 is to pull off a -cash-crtsseuo 22 ^.instruction from the remaining money munage- 
' ment terminal 18 is notified to.^he^cass.ette lock cd^ s,a,,on 
. ' ' controller 54 and the cass tte' communication cont.c'n =:V Consequently the electromagnetic lock^s -.^oiMion 
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magn t 115 is energized by th cassette lock controller 53b to cancel the lock d condition of the cash cass tte 22 
(keeping box 53A). 

It is to be not d that th automatic door opening and closing procedures based on an optical signal describ d 
hereinabove with referenc to FIGS. 53 to 56 may be adapted to the cassette station 53 such that, when an optical 
signal (cassett station number data) which specifies the cassette station 53 is emitted from the light emitting element 
103 of the self-traveling car 50 toward the light receiving element 10.4 of the cassette station 53 and the optical signal 
received by the light receiving element 104 is a correct optical signal. . the electromagnetic locking cancellation magnet 
1 15 is energized by the cassette lock controller 53b to cancel the locked conditiomof the cash, cassette 22 (keeping 

box 53A).:K' .'- a \: ' ..Y-- ; .T, -VivO -v • ■■ --.a. ' l '" \, ^ ' V^;K"7 ■ V'V -Y : \ ■ 

: On the other hand. 'When a staff member tries to pull off a cash cassette 22. since the rnagnet cl utch 11 9 is normally^ 
: } in "a deenergtzed and connecting COTditioh. the I^kedconditic)n,of.the cash cassette 22 (keeping liec^: 
•^'Y^kby trie staff member manua^ by means^f $e$fy. , ;;t||!;^!>^ ^£y>\ ', 

^5'A ; - should be restricted, the dperatipn of me key ii ineffective by energizing the clutch 119 into its dis- 

l > ■ ' • connecting condition, thereby restricting removal of the cash cassette 22. Consequently, the cash cassette 22 can b 
prevented from being pulled off inadvertently by a staff member. When the magnet clutch 11 9 is energized to restrict 
unlocking by a key operation in this manner, this is notified to the staff member depending upon a lit condition of the 

20 oh the other hand, if power supply is put into an off condition, although the locking condition by the electromagnetic 

V'iy : |<xked ^priditioh;6f the ^ ca^h^c^ettej22; (keepings box 53A j-.<^^ 

mechanism 53G by means of the key: ■■■* ^' .7." ■ ••^7 M 77^7A.--\ ■■■r 

\,. it is to be noted that the magnet clutch; 11 9 and the electrbmagnetic locking can^ :. 
: 'zs ■> omitted so-that the cash cassette 22 may be locked only by means of the ^ this instance, 

in order for the self-traveling car 50 to cancel the locked condition of the cash cassette 22, a key operation to th 
cassette station 53 is performed directly using the lever operation unites described hereinabove or some oth r means. 

Further, in the embodiment described hereinabove, as it Includes the cassette station 53 for removing or mounting 
a cash cassette 22 from or onto the self-traveling car 50, a staff member places a cash cassette 22 loaded with cash 
30 to be supplemented in position into the cassette station 53 or receives a cash cassette 22 holding extracted cash at 

the Cassette Station 53. ']-: : - ■ :>7 ; - ■ \Sv : \-" 'V- ; :.-:' ■^■Ai^v. \ . \ ; 

Or, for the location at which a cash cassette 22 is to be removed from or mounted onto the self-traveling car .50. 
: an ATM 11 itself which is located, for example; nearest to a staff member may be used. In this instance, such a cassette 
statibn 53 as a separate component as.described hereinabove need not be provided. Consequently, this contribut s 
35 to simplification in construction and reduction in cost of the system. - w ■.v ; -:!;^:"- : > v 

■■y, ■ Further, where an ATM'11 jtself is used as a location for ; removal; and n^^ 
^.v" ;vpn^ a. cash cassette 22:can^be-cbunt^ 

"Wmihal ia Consequently, the remaining 
40 : The present invention is not limited to the specifically described embodiment, and . variations and modifications 
> m present invention, .U>^.-.v?-i-r.V-- : :- 



45 



... so 



'Claims- — wo,.-. 

1. A remaining money .management system, characterized in that it comprises 



•.^■^ -. one or more automatic cash trahsactioh apparatus'(1;' li). and ^ V^S -;: - : :*^K ; '-^^^'V^" :; ^:"?'^^ V--^ 

1 a remaining money management' appar^ 16) for. managing: remaining m^ 
V;r ,7 Ap^cash, accommodated i^said auton^tic ca 
; : 77>7sajd automatic cash tjransactranja (ij\ ji).;and;that^_ ■;?>. ;■!, . 

>^^ : ^ - :; V 'H^isaid remaining m^ 

; ; . ^; a storage section (2A: 18G) for "cumulatiyely storing transaction. data. fro^ 
y >-['- apparatus (1; 11), arid : : -V-- 

55 > a prediction section (2B: 18E) for calculating and predicting demanded cash amounts within a designated 

. : period of time for said automaticcash transaction apparatus ( 1 : 11 ) based on .the. transaction data in the past 
?'y'. . stored in said storage section (2A:,18G). . . . : ;':;7u Ix^Ki^ ; ■; • 
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2. A remaining money management system as set forth in claim 1 . characterized in that 
said prediction s ction (28; 18E) 

calculates am an value of th demanded cash amounts in th pastbas d on the transaction data in the past 
s stored in said storage section (2A; 18G) and converts, for each of qualitative factors which may have an 

influence on the denianded.cash amount, a degree of influ nc of the qualitativ factor on the demanded cash 

' ' , '. afobt^-ir^-aVurnerieaiv^l^e, and.",'.-; • •'. : a ••«. : :<r '*" " ' •' •!"'• • • :: - ;;, '' ; ' ; «i-'Vr- * 

/^caicu'jates. a^um^valueotthe mean^lue'ind the numerical data of the degrees of influence of the. quality 

"ft : '^3 ^^jemainln^m ^cteracterized^^ sectiqji (2B; 

>*%M%r^sa^ 

15 4. Aremaini^ that said prediction table is 



■ ■ produced 'for 



*fe 5 A remaining money management system as set forthin claim 2, characterized in that said remaining money man- 

'r. : U ! so agement apparatus (2; 18) calculates an error between an. actual result value of the demanded cash amount and 

$fcsx the predicted value of the demanded cash amount obtained by said prediction section (2B; 18E) and autornatically 



I8K 



cash amb^ 



'ss:' :i i$ ArOTai^ 

■ 18E) pr^dic^ before mo^ to skid automatic cash- transaction apparatus (1; 11), demanded : 

cash amounts for a period of time after the current money supplementing time until a next money supplementing 
time^dbutputs the.ipredicted- values as initial load money amounts to said automatic cash transaction apparatus 

^ : 1 7- a remaning money management system as set forth in olaim 1, characterized in that said prediction section (2B; .. . 

i 8E) pre%s demanded cash amounts per unit time of ..said automatic cash transaction apparatus (1 : 11 ) and^ 
: ; ^ V predict demanded cash amounts on ^ 

: errors between actual remaining money amounts and -the .real-time predicted. values obtained by said prediction 
35 - : section (2B; 1 8E), calculates amounts of cash to be supplemented or extracted with ^w^ the errors ar canceled, 

■ ; -4o : '-' :y ' c "- ; " "- said prediction section (2B;18E) t ~ ■ ■ 

. : produces and holds .for each of said automatic cashtransactipn apparatus (1 ; 11 ), a predicted error table of 
errors between^ actual result values of the demanded cash ar^ demanded 
cash amount obtained by said prediction section (2B: 1 8E) is stored, 

calculates a standard deviation of the errors of the predictive error table as a standard error, and 
4$ calculates^ value obtained by multiplying the calculated standard error by a safety coefficient as a safety cash 



amount to be added to the 

2S&?K^ set forth in claim 1; characterized in that ; 



feite.^-- i • '* : : . , amount foresaid jplurality of autdmatic cash transaction apparatus (1 : 11 j, > r : :-:^ : -i f'n 

life-: "' ' produces and folds 'a predicted error table of errors between sums of actual result values of the demanded 

Wfc 1 > :; : - ss - ; ^ cash amount of said plurality of automatic cash transaction apparatus (1 :. 11 ) and predicted values of the total 

' derrianded:cash ambunts^bbtained for. said plurality of automatic cash transaction apparatus (1,. 11) by said 



prediction secubh (2Bi; i8E), 

calculates a standard deviation of the errors of said predicted error table as a standard error. 
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multiplies the calculated standard error by a safety coefficient to obtain a safety cash amount to be added to 
the predicted value of th total demanded cash amount obtained for said plurality of automatic cash transaction 
apparatus (1; 11) by said prediction section (2B; 18E), and 

distributes the calculat d safety cash amount at a distribution ratio to said automatic cash transaction appa- 
ratus (1; 11). 

10; A remaining money management system as set forth in claim 9, characterized in that the safety cash amount is 
distributed-equally to said plurality.of automatic cash transaction apparatus (1 ; 11 ): .v: ; -Jj , . 

i 1 ; A remaining rhbney mkna^emeht system as set forth in claim 9, characterized in that the "safety cash, amount is 
; - distributed to said-automatic ■"O^jyWually 
. . calci^latedior said auto ".;:'^h.^,;.- : Uv Vv-Yl.' •v^'S-^r*^ 

i2FA'rer^ 

a ^ ratio of squares of safety cash amounts indi- 
vidually calculated for said automatic cash transaction apparatus (1 ; 11); 

13. A remaining money management system as set forth in claim 1 1 characterized in that said prediction section (2B; 
18E) predicts a predicted value of the demanded cash amountfor each of said automatic cash transaction appa- 
ratus (1; 11) after the current point of time after each time interval and determines a point of time at which the 

..predicted value bdincides- with a ^c (1» 

/;-1t);as^nppe^ :-;r!; v ^-' : ';^-p"^ 

1 4. A remaining money management ; system "as; set tqrth;in;Clai^ ' : v 

where said remaining money management apparatus (2; 18) is provided for each of a plurality of business 
offices, transaction data in the past of said plurality of business offices are analyzed to obtain a plurality of 
; transaction form patterns to which said; business pffices individually.:^ 

in a first one of said business offices with which transaction data iri the past to be used^or prediction of de- 
rnanded cash amounts by said prediction section (2B: ,i 8E) are not cumulatively scored in said storage s ctipn 
(2A; : 1 8G), transaction data in the past of a second one of the other. business offices yi^ich. belongs to the 
same transaction form pattern as that of the first business office are stored into said storage section (2A; 1 8G), 
: and that ^ .'•;••. '-^ y : ^x-v ; Y v.:Mv'-^Ji z : * r " ■ .;• 

said prediction section (2B; i8E) of the first business office predicts demanded cash amounts using the trans- 
action data in the; past of the second business, office until new/sufficient transaction-data of the fir.st business 
. .i^fficje^are ;•:•• 

' t5^%er^ii™ 

■ tbnmeht'cbhditioa of 
demanded cash amounts obtained by said i prediction section (2B; 18E) for said automatic cash transaction appa- 
Y > Y ratciis:(.1l -11 ) before the change of the installation, environment condition is distributed at ^ distribution ratio to said 
- : ^- ^auto^ 

thus^distributed^ values for; said automatic; cas^^^ (i: 11) aft r 

the change of the installation environment condition.; ;^ h: r.xs^-' - ■■.y.-:--\->:: 

16. A remaining money management system as set forth in claim 15, characterized in that the predicted valu of the 

-^^^/enyifo^m^nt cqrfaition;.%^ 

^J^rera soi^prth^nclai^ characterizedj^ QWheV 

fe^sum js;distributed at'a dSstributiorvratk? sei^ cash tran^tic^aii^ratus (1 : 1 1 j< 

;i::Vafter'V|^^ 'vW:^ j' N 

1 8. A remaining money hSanage system as ^^-^ vrilue of the 

sum is distributed to said automatic cash tran-3.-. ; : i::::a(r t tus {1: 11) after the change of th .instruction onviron- 
m nt condition at a distribution ratio .calculi :i. ..victual result data of.' said ,automatic;CH.sh trrinsaction 

/■/•^paratu^ 
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19. A remaining money management system as s t forth in claim 7, characterized in that 
said remaining money manag ment apparatus (2: 18) 

calculates, for each of said automatic cash transaction apparatus (1; 11), rrors between actual remaining 

cash amounts and the real tim predicted values obtained by said prediction section (2B; 18E), 

discriminates, based on the errors calculated for each of said automatic cash transaction apparatus (1; 11), 

ohepf;^ 

. another-; on ©o^^^ 

VdeWio^ hplds; 
• : - : the automatic cash'tran^ 

4^:^ 8);di^!^ys the; instruction regarding the e^raictipn and 

s u'pjSfern^tihg to the displayed instructioh may perform extraction and 

supplementing of cash from and to the relevant automatic cash transaction apparatus (1; 11). 

21. A remaining money management system as set forth in claim19, characterized in that 

it further comprises a self-traveling robot (50) for automatically performing extraction and supplementing of 
- - i>;= v ca^h trbm and tb the relevant autc^atic cash apparat us ( 1;^11), ^d,tha^ : - :^4^; 

■ ■: - ^s^&i^^ includes a robot -control^ sec^ 

; v^x^ said self-traveling robot (50) in response tb the instruction 

regarding^ ":^u>. ^i^^^^M^:^: :- : v-^%- : :,,- -• 

22. A remaining money management system as set forth in claim 21, characterized in that 

said remaining money management apparatus (2; 18) displays the instruction regarding the extraction and 

> o > supjDlem^ ■■ ; : :: ':- } .--- ^ ■ .. a- 

. :.' v^en^ said self-traveling^ out of order or the extraction or supplementing of cash by said self- 

tfaVeiihg robot^^ a staff member referring to the displayed instruction may perform extraction 

and supplementing of cash from and to the relevant automatic cash transaction apparatus (1; 11). 

23. A Tem&riinig money management system as set forth in claim 1 . characterized in that: an accounting system host 
computer conhected by means of dedicated lines to said automatic cash transaction apparatus (1 : 1 1 ) in a plurality 

^ ::Kof.;bu^iness;:otf 

-24^^ 

f ^roVid in a business bff ice I as said remaining money miahagement apparatus (2: 18). 

25. A rehnaihing-rVioney ^ set forth in claim T, characterized in that transaction data of a staff 

> ^member t^ cumulatryeiy stored into s storage: section 
^(2A; -1 8G )/ and said predict ibntsec^ (2B: ;18E) calculates and predicts demanded cash amounts vyith in a desig- 
nated time for said staff \member terminal (19) based on the transaction data in the past of said staff member 
terminal (19) accumulated in said 

726;£&reMn^ 

J? C^usjfc^^ (l4).to£^dauto^^ : 11 ) 

• - instructip^^ (50) to. e x : : jet or supplement cash from or -to the object automalic cash 

transaciibn apparatus (1 : 11 ) are. conveyed frcVi : li robot control section (18H) of said remaining money man- 
. ■ agemeht apparatus (2: 18) to said self-traveling »,: i^-Ovby * r^dio communication channel vin h indio commu- 
nication; base station (52). ' ■. : .r\-:---:'--y.^ly ; r^:;\;^. 

28/ ; A remaining money management system as s»: : : , : •- ; - : |^m-2 1 characteriz d in. that .-. 
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a free track for said self-traveling robot (50) is formed from a magnetic tape (51) applied to a floor, and that 
said self-traveling robot (50) includes 

a self-traveling truck (50A) for traveling along said free track while detecting said magnetic tap (51 ) by m ans 
of a guiding magnetic sensor (82), and 
5 a robot mechanism (SOB) mounted on said s If -traveling truck (50 A) for r moving or mounting a cash cass tt 

> (22) from or onto one of said automatic cash transaction apparatus (1 ; 11 ) from the rear side of the automatic 

cash transaction apparatus (l;11)_to perfonn extraction or supplementing of cash, -oWv.v. 1 - 

||^::v. 29. A remaining rnoney management systehi^ 

^4;^0Z^^i$^~{ t ■:. ^ /"said self-traveling robot (50) delebts^nyqf said" marking magnetic tapes (5J A)£y mea^s#a^ 
||§&5^$^^ (nil);^ 

ff&; : ^i^^ • 7 ■" , y ' y! - ■ - ; • ' v 

• 30. A remaining money management system as set forth in claim 29, characterized Jn that a positioning apparatus 
P;^*t; (60) for guiding a guide roller (79) mounted on said self-traveling robot (50) to control a stopping position of said 

self-traveling robot (50) with respect to one of said automatic cash transaction apparatus (1; 11) is provided on a 
20 rear face side of each of said automatic cash transaction apparatus (1; 11)..; 

i|ftv^ : ^ : : >. : ,31.. A rerhainihg : m set forth, in claim : : ^ 

£§|fe^ x • • (60) IhtludWah arrival senspr (61) for detecting that said self traveling robot (50) arrives and stbps.at one of said 

tifefe^ automatic cash transaction aj^aratus (1H1) in or^^ 

25 transaction apparatus (i ; 11); 

Jfe 32. A remaining money management system as set forth in claim 31 , characterized in that said positioning apparatus 

S< (6;0) includes a pair of feed terminals (81 A, 81 B) for supplying power for operating, said robot; mechanism (50B) of 

said seli-traveling robot (50) when said self-traveling robot (50) stops while said sejf 4rave{in^ipbot (50) includes 
30 a pair of collection terminals (80 A, 80 B) for contacting with said feed terminals (81 A, 81 B)y;'and when said arrival 

€fe- sensor (61 ) detects arrival of said self-traveling robot (50); power is supplied from said feed terminals (81 A, 61 B) • 

: to said collection terminals (80A 80B).v : ^ : : <:--:-y:^ 

f$h 33. A remaining money management system as set forth in claim 32. characterized^ that a power supply circuit for 

35 supplying power for said robot mechanism (SOB) to said feed terminals (81 A, 81 B) is provided sepa rat ly from a 

^fe; :• . .■; power supply ;circuitfor*supplying^ automatic cash transaction apparatus^ 

fijlf -^\^(50) jnbludes a ^ (50 B) supplied 

^kf" 40 to said collection teirninals;(80Ar80B^ so that the power may be used to charge a self4ray^ling car power supply 

wk : v " : • (95) while said self -traveling robot (50) stops and said robot mechanism (50B j. of said self ^traveling robot (50) is 

V "-"V"-* 1 "-'/!-^^-""-- - "" """" inopiarativo-- ^^;7'^^V■ :; ■- ; ■■^■;^^■;' ; ■•-: , : 1 ' .- ' ■■•W-;-:-- : --:;. , ->' : " ■■■ ' ■• ' ■' ■->-.--•;-■•■;•• .- ■>■•;■=■ «V::-. . - -"' - : ;V^ 

35. a remaining money management system as set forth in claim 33, characterized in that it further compris s a station : 
45. ". controller (54) including an arrival sensor supervision section (54d) for supervising detection conditions ofsaid 
S automatic cash transaction apparatus (1 : 1 1 ) bY the arrival sensors (61 ) in a concentrated manner and notifying 

selMraveling robot (50); a power supply section. (^ 
%%^7^-^:rp (54d) ; for super^ 

4aid;aut6matic:cash transaction a^ 
gp. ^ :V , . .^ tq lie performed for the autorji^^ 

|'V ', ;". "(i: llXby.said self-traveling robot (SO)."-* " . . 7 ' . < : .. . . ' I- . . .; ; . 

y^fc; .'. 55 36.' A remaining money management system as set forth inxlaim 35; characterized in that.>, 

*tv V -'-^ side;dbon:(l^ automatic cash transaction ^apparatus (i; 11\is aut^fiifCrilly -dnyen ^ . 

i?^ ; ^V>^^^- ,: "^^^ V' "Vt'6 open or close, by ;pow. r supplied from said power supply section (54B) pf^ said station i ^ntrptlcr (54); .andv>- : 



41; 



EP 0 753 524 A2 



each of said automatic cash transaction apparatus (1: 11) includes a door control section (11E) for driving, 
when a cash extracting or supplem nting operation by said self-traveling robot (50) is to be performed for the 
automatic cash transaction apparatus (1 ; 11 ), said rear side door (11 D) to open to provid a spac suffic. nt 
to allow said cash cassette (22) to be removed or mounted from or onto the automatic cash transaction ap- 
paratus (V 11) therethrough in response to an instruction from said self-traveling robot (50) and for driving, 
when the removal or mounting of said cash cassett (22) comes to an nd, said r ar side door (11 D) to be 

■ Closed.:* * -r^y^y: : -y: : yy :: ■ . ••• •• tf&^;Syy?.W&ry-'r ■ '■ '\'^ 'y-' '■■ ' '[\ry : '.' " ' ■■ y 

37. A remaining money, management system as set forth in claim 36, characterized in that r : 

: said setf-traveling robot (50);in^ element (103) for emitting an optical signal to open p r 

close said rear. side : door (11 D) of any of saidjautomatic cash transaction ap (1; 11 ) wriile • c ; . 

• ■-■/}■, each of sad au^^ ; 11 ) incudes a_ light receiving elenient ( W)^receryng ; . 

:: : ■'■ the b^ical signal from said ligrvt emirting^lement (103), and^yf-y^y ; ; : > .,/ c yj ^y% : y 7 /^^ 7 ^;&^; r . 
vi^n tobpeii or close said fear side door (ii'D) of one of said automatic cash transaction apparatus (1; 11) 
in order to perform a cash extraction of supplementing operation by said self-traveling robot (50), said light 
emitting element (1 03) of said self-traveling robot (50) emits an optical signal for the automatic cash transaction 
apparatus (1; 11) toward said light receiving element (104) of the automatic cash transaction apparatus (V. 
11) and only when said light receiving element (104) of the automatic cash transaction apparatus (1: 11) 
receives an optical signal specified for the automatic cash transaction apparatus (1;- 11), said door control 
section 01E) of the automatic (ash .transa^^ 

■' ■■' close. \- : V; f'7* '.r\'''''.f'' : ' : 'ly- : r'' *; y . ' ; : 

38. A renraining money management system as set -forth in claim 36, characterized in that ... , : ; y 

each of said automatic cash transaction apparatus (1: 11) includes a door open/close detection sensor (11b) 
for. detecting and notifying an open or closed condition of said rear side door (11 D) of any of said automatic 
cash transaction apparatus (1; 11) to said door opening/closing supervision section (54d), which supervises 
a detection condition by said door open/close detection sensof (lib), and ; : -=-/-"'. 
said^taiion cbntrollef (54) includes a service interruption detection circ inter- 
ruption of said power supply section (548). and a control section (54A) for causing; if the detection, condition 
•by'&ddoor 6perVfel6se^aetectton-8eh86V.'(l1b)l8 an.ppen cchditioninany of said automatic cash transaction 
apparatus (1; 11) when a service interruption is detected by said service interruption detection qrcuit (99), 
> power of a backup power supply to be supplied until said door open/close detection sensor (11b) det cts that 
said rear side door (11D) of the automatic cash transaction apparatus (1 ; 11) enters a closing condition. . 

39. A remaining money m^nager^ syst^^setlp^ . 

; ^ said station controller (54) includes a time supervision section (54e) for supervising an elapsed time after ; 

; detection of a service interruption by said service interruption detection circuit (99). and 
: said : cohtrol section (54A) stops the backup power supply and performs trouble ending processing if th de- 
tection condition of said door open/close detection sensor (li b) still is the open condition in th automatic 
ca^irar^^apparatus (1 : 1i ) at a point of time when it is detected by said time supervision section (54e) 
that a fixed time elapses. 

40 A remaining money management system as set forth in claim 28. characterized in that said robot mechanism (50B) 
C ; includes a receipt paper supplementing apparatus (1 21 ) for supplementing receipt paper ( 107) to any of said, 

\::;^'%uibmati$^ •///•; :■ ,; 



41 : A remaining money^fnanagement system as set forth in claim 28, characterized in that it further comprises a 
f :'i.cassette station (53) for defining a l^ at which said cash cassette (22) is removed from or mpunted onto said 
; ^elf-trayeiing robot (50).' •• ; ;: : ; : ( : \ ;; . 7* ,: .'. % -jp^ ••. i; :"■ -.- .' 

42 : A remaining money management system as set forth in claim 41 , characterized in that said cassette station (53) 
includes a locking mechanism (11 2)f or restricting removal of said cash cassette (22) from said cassette station (53). 

. 43 ■ Air 'rnalriing i money management system as set forth in claim. 41, characterized, inthat said cassette. station (53) 
/ • • includes a (22), and an.H U , 0 matic cash 
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loading and extracting apparatus for automatically loading or extracting cash into or from said cash cass tte (22). 

44. A remaining money management system as set forth in claim 28 : characterized in that on of said automatic cash 
transaction apparatus { 1 ; 1 1 ) is used as a location wh re said cash cassette (22) is removed from or mount d onto 
s said self-traveling robot (50). 

45.. A remaining money management system as set forth in claim 44, characterized in that an amount of.cash jn said 
. cash cassette (22) is counted making use of a counting function of the automatic cash transaction apparatus (1; 
* t -.. 11) which is used as the location where said cash cassette (22) is removed from "or mountec|ontosaid.se|f-trayeling 
w • ' robot(50), and a result of the counting is notified to said remaining money management apparatus (2; 18). > 



" 25 ■ 
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